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The Johnson Creek watershed, which supports one of the highest densities of dairy farms in 
Washington State, suffers from degraded stream water quality, primarily in the form of high fecal 
coliform concentrations, elevated nutrients, and low levels of dissolved oxygen. Despite the 
implementation of best management practices (BMPs) over the past two decades, poor stream 
water quality has persisted. The Washington State Department of Ecology (DOE) is therefore 
required under section 303(d) of the federal Clean Water Act, to establish a Total Maximum 
Daily Load (TMDL) policy for the basin as a means of remediating the impaired water bodies. 
The current project was undertaken to assist DOE with this task by conducting a water quality 
study to determine the present quality of the surface waters and determine the location and mode 
by which farm waste enters the stream. BMP effectiveness was also reassessed by conducting 
historical water quality comparisons.
Currently, stream water quality within the watershed remains impaired by fecal coliform, 
ammonia, nitrates, phosphates, and dissolved oxygen. An examination of standard box plots 
shows a redundant pattern of water quality impairment at specific sampling sites, indicating the 
general location of potential source areas. Box plots arranged by sampling date also show that 
stream water quality is most severely impaired during the wettest portion of the year and tends to 
improve as precipitation diminishes through the summer months. This suggests that runoff from 
fertilizer-laden fields is the primary mode by which dairy waste enters the stream. Stream water 
models, constructed to predict nutrient transport, confirm the box plot interpretations and show, 
through a process of load-accounting, that the majority of the nutrient loading originates from 
specific dispersed (nonpoint) source areas.
Historical comparisons of median data values, substantiated with Maim-Whitney hypothesis 
testing, showed decreasing trends for ammonia and fecal coliform concentrations, and
IV
improvements in the dissolved oxygen levels over the past 20 years, indicting BMPs have been at 
least partially successful at preventing the direct input of farm waste into the stream. Numerous 
farms within the basin, however, are presently operating without up-to-date farm waste 
management programs and a correspondence was found between these operators and the portions 
of the stream identified as farm waste input source areas. In addition, increasing trends were 
observed for nitrates and phosphates, which corresponds with a nearly two fold increase in the 
total herd size and subsequent manure production within the basin over the last two decades.
To approach stream water quality compliant with state and federal regulations, at a minimum, 
all of the dairies operating within the watershed need to adhere to prudent waste management 
techniques. To attain complete water quality compliance, future regulatoiy policies within the 
Johnson Creek watershed may need to be more intrusive and could include herd size caps, a 
moratorium on winter manure spreading, or the establishment of a stream buffer.
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INTRODUCTION
As a consequence of intensive dairy farming, poor stream water quality, primarily in the form 
of high fecal coliform concentrations, excessive nutrients, and low levels of dissolved oxygen, 
has persisted in the Johnson Creek watershed for nearly two decades. Johnson Creek, the 
principle stream within the watershed together with its tributaries drain some of the most 
concentrated dairy land in Washington State. In 1990, the 50 commercial dairies operating 
within the 21 square mile drainage were estimated to produee 40 million gallons of animal waste 
annually (Dickes and Merrill, 1990). In 1979, prompted by increasing water quality degradation 
and severe declines in several species of anadromous fish, the United States Department of 
Agriculture-Natural Resource Conservation Service (NRCS) began a program of^'Best 
Management Practice'' (BMP) implementation (Overdorfif, 1981; and Overdorff, 1982). BMPs, 
which include agronomic, managerial, and/or structural techniques for controlling nonpoint 
source pollution, were implemented to reduce nonpoint source input of animal waste throughout 
the watershed in an attempt to restore stream water quality to state, class-A-stream standards. A 
decade later, despite the installation of nearly 80% of the BMP projects, the Washington State 
Department of Ecology (DOE) found that the water quality in Johnson Creek had not improved 
and, in many respects, had instead degraded fiirther (Dickes and Merrill, 1990).
Project Objectives
Johnson Creek currently exceeds federal stream water standards for fecal coliform, dissolved 
oxygen, and pH (United States Environmental Protection Agency, 1994). Because the waters of 
Johnson Creek do not meet minimum federal water quality standards, DOE is required under 
section 303(d) of the federal Clean Water Act to regulate stream loading through the 
implementation of Total Maximum Daily Load (TMDL) allocations (US EPA, 1991; and
Washington DOE, August, 1991). TMDL allocations represent the amount of pollutant a water 
body can assimilate without exceeding water quality standards and may be implemented via 
National Pollutant Discharge Elimination System (NPDES) permits, state waste discharge 
permits, grant projects, watershed action plans, and/or other nonpoint source control activities.
The objective of this project was to provide DOE with a preliminary stream water quality 
assessment on which an appropriate TMDL strategy could be based. Specifically, this project 
was undertaken to (1) determine the present condition of water quality relative to state, class-A- 
stream standards, (2) identify areas of excessive farm waste input along the stream corridor, and 
(3) evaluate the effectiveness of BMPs by assessing the trend of stream water quality in the basin
over the past two decades. In addition, this project provides scenarios for restoring stream water 
quality to meet state, class-A-stream standards.
Project Setting
The Johnson Creek watershed occupies an area of approximately 21 square miles (54 square 
kilometers or 13,450 acres) in the north-central portion of Whatcom County, Washington 
(Figure 1) (Gillies et al., 1981; and Dick and Merrill, 1990). The drainage area, which is a 
subbasin of the Sumas watershed, encompasses approximately 40% of the total Sumas drainage 
area. The Johnson Creek watershed is bounded to the north by the US-Canadian border and to 
the south by the main stem of the Nooksack River (Figure 2). Johnson Creek, the main stream 
within the basin, originates from springs just north of the town of Everson and flows generally 
northeastward across the nearly flat Sumas Valley floodplain. Three principle tributaries, Squaw 
Creek, Pangbom Creek, and Sumas Creek, drain uplands along the western and northwestern 
edge of the basin and contribute year-round flow to Johnson Creek. During periods of high 





























Figure 2. Johnson Creek Watershed
Reference: USGS 7.5 min. Topographic Series 
Sumas Quadrangle
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floodplain of the basin. The total length of Johnson Creek is approximately 12 miles (19 
kilometers) from its headwaters to the confluence with the Sumas River 1.4 miles (2.3 
kilometers) south of the international border. Johnson Creek is connected to the sea via the 
Sumas River and the Fraser River, which enters Georgia Strait just south of Vancouver, British 
Columbia.
Johnson Creek possesses a nearly flat stream gradient. The elevation difference between its 
headwaters near Everson and its point of termination east of Sumas is only 40 feet (12 meters) for 
an average gradient of 3.3 feet/mile (0.6 meters/kilometer) . Consequently, average stream 
velocities within Johnson Creek are typically very low, usually less than 0.5 feet/second (0.1 
meters/second). The three major tributaries however, possess steeper gradients and therefore 
exhibit higher average velocities.
The average annual discharge within Johnson Creek is approximately 50 cfs (15 cms) near its 
downstream point of termination. Discharge is normally highest in early to mid winter and 
lowest during the late summer months. During a baseline water quality study by Overdorff 
(1981), the highest and lowest discharge values recorded for Johnson Creek at the farthest- 
downstream sampling site were 94.5 cfs (28.8 cms) in late February and 18.5 cfs (5.6 cms) in late 
August respectively. During a follow-up study by Dickes and Merrill (1990), at the same 
location, the highest and lowest discharge values were recorded as 266.4 cfs (81.2 cms) in mid 
January and 11.4 cfs (3.5 cms) in mid September respectively. The highest and lowest discharge 
values recorded during this project at the same downstream location were 183.7 cfs (56.0 cms) in 
early February and 21.7 cfs (6.6 cms) in mid July. Discharge data for this study are presented in 
Figures 14 and 15 and Appendices A, B and J. The volume of water passing through Johnson 
Creek at any given time is predominantly influenced by antecedent precipitation.
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Climate
The Johnson Creek watershed has a moderately wet climate, which is strongly influenced by 
Georgia Strait and adjacent waterways to the west and the Cascade Range to the east. The mean 
annual rainfall in the basin is about 47 inches (119 centimeters) (Gillies et al., 1981). During a 
typical year, approximately 70% of the total annual precipitation falls as rain between October 
and March. A small percentage of additional precipitation may also occur as snowfall during the 
winter months. Typically, the ground within the basin is saturated by the end of October and 
additional rainfall runs off as overland flow throughout the wet-season. Because precipitation 
can have a significant influence on nonpoint source pollution input, rainfall data were obtained 
from National Oceanic and Atmospheric Administration (NOAA) daily precipitation reports for 
the Clearbrook station (Figure 2). The total monthly precipitation for each of the three study 
years, as well as the 20 year mean, are compared in Figure 3.
The mean annual temperature in the basin is approximately 9 “C with mean maximum 
temperatures of about 24 °C occurring during July and August and mean minimum temperatures 
of-1 °C usually occurring during January. Moderate temperatures during the wet-season 
(October - March) are the result of prevailing southwesterly winds. When prevailing winds 
occasionally shift from southwesterly to northeasterly, severe winter weather occurs and may 
persist for several days. Wind-chill temperatures during these events have been reported by local 
residents as low as -45 °C. Normally the frost-free period, and the corresponding growing season 
in the watershed, is about 140 days from early May to late September (Gillies et al., 1981; and 
Whatcom Conservation District, 1990). Temperature data for this study were also obtained from 
reports for the Clearbrook station and are presented in Figure 4.
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Land Use
Land use in the Johnson Creek watershed is primarily agricultural and is dominated by dairy 
farming (Gillies et al., 1981; and Dickes and Merrill, 1990). Of the 13,450 acres (54 square 
kilometers) comprising the basin, nearly 80% (10,700 acres or 43 square kilometers) is utilized 
for pasture and hayland associated with dairy operations. Approximately 7% (1,000 acres or 4 
square kilometers) is used as cropland to raise sweet peas, sweet com, and silage com. About 
20% of the pasture and hayland is also in rotation with silage com. The remaining land in the 
drainage consists of woodlands (5% - 750 acres or 3 square kilometers), developed areas (7% - 
1,000 acres or 4 square kilometers), and permanent wetlands (1% - 50 acres or < 1 square 
kilometer). The population of the watershed is about 5,000, of which approximately half reside 
in the rural portion of the basin, and the remainder are concentrated in the towns of Everson, 
Nooksack, and Sumas.
Dairy farming has persisted as the dominate industry in the Johnson Creek watershed over 
the past 100 years despite significant changes in land use throughout other areas of northern 
Whatcom County (Gillies et al., 1998; and Timblin, 1998). In the mid 1980s, approximately 15% 
of the farms in Whatcom County participated in a federal dairy buy-out program. However, this 
only included two farms located in the Johnson Creek watershed and, following the prescribed 
five year non-operation period, both of these farms resumed operation under new ownership.
The total number of dairies operating in the basin has steadily declined over the past two decades 
but, the land and livestock fi-om these farms has been transferred to neighboring farms and, the 
total herd size in the watershed is presently nearly twice what it was in 1980 (Overdorff, 1981; 
Washington DOE, 1995; and Gillies et al., 1998). Despite land use transitions in other parts of 
the coimty and a reduction in the number of dairies operating in the Johnson Creek watershed, the
8
majority of the land within the basin has been consistently utilized to support increasingly larger 
dairy operations.
Previous Work
Because of poor water quality and declining fisheries within the Johnson Creek watershed, 
the NRCS, in cooperation with the Whatcom Conservation District (WCD), initiated a two-phase 
program in 1979 to improve stream water quality to meet state, class-A-stream standards and 
improve the wildlife habitat within the basin (Overdorff, 1981; and Overdorff, 1982). The first 
phase involved dredging Johnson Creek and several of the major tributaries to remove Reed 
Canary Grass (Phalaris arundinacea) and manure residue which obstructed the stream channels. 
During the second phase, contracts were initiated with area farmers to better manage and dispose 
of livestock waste through implementation of BMPs. The second phase also included a water 
quality study (October 1980 - September 1981) to determine baseline water quality conditions for 
later use in evaluating the effectiveness of BMPs. Baseline water quality during 1980/1981 was 
found to violate state, class-A-stream standards for fecal coliform, dissolved oxygen, and pH. 
High levels of nutrients and excessive turbidity were also documented.
In 1988, after approximately 80% of the contracted BMP projects were installed, DOE 
conducted a second water quality study (September 1988 - May 1989) to determine water quality 
conditions relative to state, class-A-stream standards and to assess BMP effectiveness (Dickes 
and Merrill, 1990). Water quality during 1988/1989 was again found to violate state, class-A- 
stream standards for fecal coliform, dissolved oxygen, and pH. High levels of nutrients were also 
documented. In addition, DOE found that fecal coliform and nutrient concentrations had 
increased significantly since the 1980/1981 study. DOE attributed the increased loading to the 
fact that dairy waste continued to enter the stream despite the implementation of BMPs and may 
be largely the result of improper waste management and/or non-participating farms.
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PROJECT DESIGN AND METHODOLOGY
As a means of assisting DOE with the task of planning and implementing an appropriate 
TMDL for the Johnson Creek watershed this project was designed to address three principal 
objectives;
• Determine present-day stream water quality relative to state, class-A-stream standards
and assess the trend of water quality since initial BMP implementation
• Locate areas of excessive farm waste input along the Johnson Creek corridor
• Provide possible scenarios for restoring stream water quality to state, class-A-stream
standards
Stream water quality was assessed through a series of water quality surveys conducted 
between December 1995 and September 1996. Statistical comparisons of current water quality 
data with the data obtained during the two previous studies, was used to decipher water quality 
trends. The location and magnitude of potential nonpoint source input was assessed by 
evaluating standard box plots of the water quality data (Helsel and Hirsch, 1992), as well as 
through the construction and calibration of stream water models. Scenarios to improve stream 
water quality were developed through manipulations of the various models.
Water Quality Surveys
Existing stream water quality within Johnson Creek was assessed during 13 separate water 
quality surveys conducted between December 1995 and September 1996. The 13 surveys 
consisted of one reconnaissance survey (December, 1995), eight wet-season surveys (January - 
May, 1996), and four dry-season surveys (June - September, 1996). Reconnaissance was 
conducted to determine the approximate dilution levels that would be required during subsequent 
nutrient analyses and as a means of exposing logistical or procedural asperities. Wet-season
10
surveys were conducted every 2 to 3 weeks, starting in mid January, and continued throughout 
the wettest portion of the year through mid May. Data collection was conducted over three 
consecutive days, usually during the early to mid portion of each day in order to obtain average 
results. Dry-season surveys were conducted monthly starting in mid June and continued past the 
first major fall rain event in early September. Data collection was conducted during a single day 
and included morning and afternoon measurements for use in assessing diurnal variation.
At the onset of this project, 14 sampling sites (J1 - J14) were utilized. Sampling site D15 
was added during the March 23 - 25 survey and monitored throughout the remainder of the 
project (Figure 5). The majority of sampling sites were located at or near sites used during the 
1980/1981 and 1988/1989 studies so that direct comparisons could be made with previously 
collected data. The location of all sampling sites and a description of each is presented in Table 
1. A sample schedule is shown in Table 2, and a summery of field measurements and analytical
methods is presented in Tables 3 and 4. As a means of assessing and controlling data quality, a 
comprehensive quality control (QC) program was also developed and implemented.
Field Measurements
Field measurements for this project were made either using DOE approved methods 
(Washington DOE, 1994) or in accordance with the equipment manufacture’s instructions. The 
results of all field measurements are presented in Figures 14 through 27 and in Appendices A 
and J.
Discharge values were determined using two principle techniques. Discharge at open- 
channel sites (Jl, J3, J4, J5, J6, J8, PIO, SQ12, and J13) was determined by measuring velocity 
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discharge in partial area x 
average velocity in partial area x 
depth of partial area x
distance from the initial point to the following point of partial area x 
distance from the initial point to the preceding point of partial area x
Partial discharge values were then summed to determine the total discharge (Washington DOE,
1994; and Watson and Burnett, 1995). Discharge at culvert sites (SM2, CB7, P9, SQl 1, J14, and
D15) was determined using the general equation
Q = VA
where: Q = total discharge
V = average velocity
A = cross sectional area of the wetted surface 
Average stream velocity was approximated by measuring the stream current at approximately 
6/10 of the water depth as measured from the water surface at the center of the culvert. The cross 
sectional area of the wetted surface was determined from the water depth and the diameter of the 
culvert (Fetter, 1994; and Watson and Burnett, 1995). At sites with double culverts (P9 and 
SQl 1) the process was repeated for each culvert and the results summed. With the exception of 
sampling sites J8 and J13 during the August 11 and September 4 surveys, all stream velocity 
measurements were made using a pygmy-Price current meter. During the late summer stream 
velocity at sites J8 and J13 was too low to turn the current meter so velocity was estimated by 
measuring the travel time of a half filled sample bottle over a length of stream (Washington 
DOE, 1994; and Watson and Burnett, 1995).
Dissolved oxygen (DO) was measured using a “YSI, model 55” DO probe which has a 
manufacture’s precision rating of + 0.05 mg O2/L. Use of the probe allowed for relatively quick
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dissolved oxygen measurements as well as simultaneous percent saturation and water temperature 
measurements. The probe was calibrated to the appropriate elevation and salinity just prior to 
each sampling day or each time the probe was restarted. Winkler titrations were occasionally 
used to determine dissolved oxygen levels when probe readings seemed erroneous or were 
outside of the probe’s scale (USEPA, 1983; and American Public Health Association, 1989).
TDS and pH measurements were made with “Hanna Instruments Dist WP and pHep3 field 
probes” respectively. The manufacture gives a precision rating of ± 5 ppm for the TDS probe 
and + 0.1 units for the pH probe. Both probes were pre- and post-calibrated on each sampling 
day and fresh calibration solutions were used for each field survey. In addition, mid-day 
instrument drift checks were made for both probes throughout the project. No significant 
differences were noted between corresponding pre- and post-calibration values and no significant 
drift was observed. Estimated conductivity values were obtained indirectly by dividing the TDS 
values observed in the field by 0.62 (US National Research Council Committee on Water Quality 
Criteria, 1972; APHA, 1989; and Mayer, 1996).
Turbidity was measured using an in-house field nephelometer constructed by Western 
Washington University which could be reasonably read to a precision of 1 NTU. The unit was 
pre- and post-calibrated on each sampling day using both a 0 and a 200 NTU standard. Mid-day 
instrument drift checks were conducted throughout the study as well. The standards used for 
calibration were occasionally checked at the Institute for Watershed Studies using a Hach 
Company Ratio Turbidimeter. No significant differences were noted between corresponding pre 
and post calibration values and no significant drift was observed.
Analytical Methods
All of the analyses for this project except fecal coliform were performed under the direct 
supervision of the Institute for Watershed Studies at Western Washington University. Fecal
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coliform analyses were conducted by Avocet Environmental Testing Inc. Both laboratories 
participate in the reference sample quality control program of United States Environmental 
Protection Agency (EPA) as well as the EPA’s Water Study and Water Pollution quality control 
programs. In addition, both laboratories are accredited by DOE to perform all of the respective 
analyses for this project with the exception of BOD. BOD analyses were, however, performed in 
accordance with a DOE approved method. Indirect calculations were used to estimate organic 
phosphorous, organic nitrogen, unionized ammonia, and nitrogenous BOD (NBOD) 
concentrations. The results of all analyses are presented in Figures 28 through 47 and in 
Appendices C through I.
All nutrient analyses for this project were performed colorimetrically. Total ammonia 
soluble reactive phosphorous, and total phosphorous analyses were conducted manually using a 
“Milton Roy, Spectronic 2ID” spectrophotometer to measure absorbance. Nitrate + Nitrite and 
total nitrogen analyses were performed using “Alpkem, RFA300” and “Scientific, CFA200” 
autoanalyzers respectively. Standard curves for each manual-type analysis were generated at the 
beginning of the project and utilized to its completion. Standard curves for the manual analyses 
are presented with the corresponding data in Appendices C, F, and G. Automated analyses 
required standard curve generation each time an analysis was performed. Standard curve data for 
automated analyses are presented at the beginning of each sample set in Appendices D and E.
Organic nitrogen concentrations were estimated by subtracting the sum of inorganic nitrogen 
from total nitrogen (APHA, 1989; and Joy et al., 1991). Organic phosphorous concentrations 
were estimated similarly by subtracting soluble reactive phosphorous from total phosphorous. 
Condensed phosphates are also a potential constituent of the total phosphorous measurement, but 
because their use has largely been discontinued, the majority of the difference between total and
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soluble reactive phosphorous is assiuned to be organically-bound (APHA, 1989). The organic 
nitrogen and organic phosphorous estimates presented in this report (Figures 36, 37, 42 and 43, 
and Appendix J) should be viewed cautiously as the analytical error inherent in each of the 
individual analyses used to calculate the organic values may be cumulative and potentially
excessive for the reported organic values.
Unionized ammonia accounts for a small percent of total ammonia but can be highly 
detrimental to fish (Rand and Petrocelli, 1985), and is, therefore, the form that is regulated 
(USEPA, 1986; and Washington Administrative Code, 1995). The proportion of total ammonia 
in the unionized form varies with fluctuations in water temperature and pH. Unionized ammonia 
concentrations were calculated using the general equations
F = [NHal / [NHj] + [NH4I = 10'’“ / 10'’“ +
Ki/K^ = (-3.4 Ioge(0.024 6)) x lO’
where: F = proportion of total ammonia in the unionized form 
0 = water temperature in degrees Celsius
(Loehr, 1977; and Rand and Petrocelli, 1985). Unionized ammonia estimates are presented in 
Figures 32 and 33, and in Appendix J. Individual concentrations in excess of the federal and 
state chronic criteria were assessed using the general equation
Chronic Unionized Ammonia Limit = 0.80/(FTXFPH)(RATIO)
FT = 10[0 03(2o-tcap)]. xCAP<T<30
FT = 10^0 03(20-1)]. 0<T<TCAP
FPH = 1; 8.0<pH<9.0
FPH = (I+IOE'^-PHI)/! 25; 6.5<pH<8.0
TCAP = 20 °C; Salmonids present
TCAP = 25 °C; Salmonids absent
T = water temperature, °C
RATIO = 16; 7.7<pH<9.0
RATIO = (24xl0t’’'P“l)/(l+10t’"‘'P“l); 6.5<pH<7.7
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(USEPA, 1986; and WAC, 1995). In all cases, TCAP was set at 20 °C because several types of 
Salmonids are known to be present in Johnson Creek (Overdorff, 1981; and Overdorff, 1982). 
Concentrations exceeding state and federal chronic criteria are designated with a red “c” in 
Appendix J.
BOD analyses, in general, were performed by collecting three replicate stream samples. One 
sample was used to measure the initial DO. Following a 5 day incubation, the other two were 
used to determine BOD (total BOD) and carbonaceous BOD (CBOD). Nitrification was 
inhibited in the CBOD samples by adding TCMP (Hach Company, Formula 2533™ 2-chloro-6 
trichloromethyl pyridine). NBOD was estimated by subtracting CBOD from BOD. Samples 
were seeded using a commercial seed (Hach Company, Polyseed Inoculum) and then incubated in 
the dark at a constant temperature of 20° C (+/-1°) using an incubator provided by the Huxley 
College of Environmental Studies at Western Washington University. All DO determinations 
were made using the Winkler Titration (Azide Modification) Method (USEPA, 1983; APHA, 
1989; and Hach et al., 1995).
Water Quality Data Presentation
The water quality data obtained for this project are presented in Figures 14 through 47 using 
standard box plots (Figure 6) (Helsel and Hirsch, 1992). The “box” portion of each plot 
represents the distribution of data occurring between the 25th and 75th percentiles (interquartile). 
The 50th percentile (median) is represented by the center line across each “box”. The “up and 
down whiskers” extend from either end of the “box” to the highest and lowest data points within 
one step (1.5 times the interquartile range) of the box ends. The data points denoted with an “x” 








Figure 6. Standard Box Plot Components
“Far Outside Values” Indicates values occurring more 
than 2 steps (3 times the length of the interquartile) 
above or below the limits of the box
“Outside Values” Indicates values occurring between
1 step (1.5 times the length of the interquartile) and
2 steps (3 times the length of the interquartile) above 
or below the limits of the box
“Up Whisker” Extends to the highest value occurring 
between the upper limit of the box and 1 step (1.5 times 





“Down Whisker” Extends to the lowest value 
occurring between the lower limit of the box and 1 step 
(1.5 times the length of the interquartile) below the lower 
limit of the box
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direction and values marked with an “o” (far-outside values) represent the data occurring outside 
of two steps.
For normal distributions, it has been found statistically that outside values occur fewer than 
once in 100 times and far-outside values occur less than once in 300,000 times (Helsel and 
Hirsch, 1992). The frequent occurrence of these values within a number of the data sets, 
particularly when associated with off-set medians, (i.e. ammonia; Figures 30 through 33), 
suggests that the data probably originate from a population which does not have a normal 
distribution.
Quality Control
The quality of the data obtained during this project was controlled and assessed through an 
exhaustive employment of QC procedures and analyses. Data quality was maximized through a 
regimented use of standard sample collection and preservation procedures as well as strict 
adherence to laboratory protocols. The quality of the data related to analytical procedures were 
assessed through the analyses of blanks, replicate samples, spikes, and standards. The quality of 
the data obtained from direct field measurements were also assessed by performing replicate 
measurements either with duplicate equipment or by alternate methods.
All stream water samples were obtained as grab-type samples. To insure collection of a 
representative sample, containers were filled from approximately center channel, either at elbow 
depth in deep water or approximately mid depth in shallow water. Samples were collected in 
sterile glass or polyethylene containers as appropriate, and were rinsed a minimum of three times 
with stream water prior to obtaining a final sample. Care was also exercised to minimize the 
disturbance of bottom sediments during the collection of samples. Samples were kept dark and 
cool (< 4 °C) during transport to the laboratory. Additional care was employed during the
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collection and transport of DO and BOD samples to minimize the addition of extraneous oxygen 
or excessive exposure to ultraviolet light. All DO samples were “fixed” in the field by adding to 
the sample bottles two ml each of manganous sulfate, sodium hydroxide-iodide-azide solution, 
and concentrated sulfuric acid (APHA, 1989).
Upon returning to the laboratory, samples were either analyzed immediately or frozen for 
later analysis. All samples were analyzed within prescribed holding times (USEPA, 1983; and 
APHA, 1989). During the preparation of samples, pipettes, flasks, and other measuring 
apparatus were rinsed a minimum of three times with sample prior to delivery, and all sample 
dilutions were made with deionized distilled water. Prior to use, all laboratory glassware and 
miscellaneous equipment were thoroughly cleaned with non-phosphate-containing soap and 2N 
HCl, as appropriate, and rinsed with copious amounts of distilled water.
QC samples were analyzed throughout this project to detect potential procedural 
inadequacies, assess variation, and measure analytical precision. At a minimum, one field blank 
and randomly chosen field replicates equal to 10% of the total number of samples collected were 
analyzed for each field survey. A minimum of three method blanks, one matrix spike, a high and 
low check standard, and randomly chosen laboratory replicates equal to 10% of the total number 
of samples analyzed were used each time a nutrient analysis was performed. In addition, at least 
two nitrite recovery standards were analyzed during each automated nutrient analysis. The 
minimum number of QC samples analyzed during each BOD analysis included a similar 
proportion of replicate samples, one laboratory blank, and one glucose/glutamic acid standard. 
Relative percent difference (RPD) distributions for replicate samples are presented in Figures 7 
and 8 using standard box plots (see Figure 6), and summarized in Tables 5 and 6. The
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distribution of matrix spike percent recovery values is summarized in Table 7. The results of all 
QC analyses are presented in Appendices C through I.
Two separate analytical QC discrepancies that could not be resolved were encountered over 
the course of this project. During the February analyses of total phosphorus and soluble reactive 
phosphorous, high RPD values in both the field and laboratory replicate samples were observed. 
Low spike recovery was also observed for total phosphorus during the same analysis. The high 
RPD values observed in the laboratory replicates are attributed to inadequate blending of color 
reagent during sample preparation. The high RPDs for field replicates and the poor spike 
recovery are attributed to the inability to replicate samples in the laboratory. February 
phosphorous data may be biased low and should be regarded as estimations. Also, the BOD of 
the glucose/glutamic acid standard for the June BOD analysis was substantially lower than what 
is prescribed (APHA, 1989). This may have resulted from inefficient seeding, and associated 
BOD results may also be biased low. All other analytical QC discrepancies were resolved.
The quality of the data obtained by direct field measurement (pH, TDS, water temperature, 
turbidity, discharge, DO) was assessed by replicating the measurements with duplicate equipment 
or an alternate measuring technique. Replicate pH and TDS measurements were made using 
duplicate probes and water temperature measurements were repeated using a mercury 
thermometer. Turbidity QC measurements were performed using the ratio turbidimeter at the 
Institute for Watershed Studies. Variation for discharge measurements was assessed by 
constructing rating curves over the course of the project and evaluating the correlation (r^) values 
of each regression (Fetter, 1994; Helsel and Hirsch, 1992; Watson and Burnett, 1995; and Zar, 
1996). DO data quality was assessed by analyzing replicate samples using the Winkler Azide 




































Figure 8; Field Replicate Distributions
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Table 5. Field Replicate RPD Distributions
Analysis Range (%) Mean (%) Rel. Std. Dev. (%)
Total Ammonia 0.00 - 27.44 1.17 7.51
Nitrate + Nitrite 0.10-6.95 0.09 1.64
Total Nitrogen 0.00 - 27.41 0.32 7.09
Soluble Reactive Phosphorous 0.00-38.17 0.82 8.38
Total Phosphorous 0.23 - 6.36 0.54 2.58
Fecal Conform 0.00 - 34.29 6.50 13.71
BODs 1.72-40.23 6.17 20.85
Table 6. Laboratory Replicate RPD Distributions
Analysis Range (%) Mean (%) Rel. Std. Dev. (%)
Total Ammonia 0.15-49.75 4.31 10.54
Nitrate + Nitrite 0.00 - 6.53 0.04 1.54
Toted Nitrogen 0.00 - 27.50 0.31 5.48
Soluble Reactive Phosphorous 0.00 - 4.96 0.98 1.59
Total Phosphorous 0.00 -10.79 0.22 3.18
BODs 0.00 - 5.46 1.80 2.46
Table 7. Matrix Spike Percent Recovery Distributions
Analysis Average Range (%) Average Mean (%)
Total Ammonia 96-134 110
Nitrate + Nitrite 90-102 98
Total Nitrogen 99 -108 105
Soluble Reactive Phosphorous 90 -103 97
Total Phosphorous 74 -128 98
measurements were performed on a minimum of 10% of the total number of measurements made 
during each field survey.
Little to no variation between the primary and QC measurements for pH, TDS, water 
temperature, and turbidity was observed and no statistical comparisons were performed. The pH
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values obtained during both the December reconnaissance and February field surveys seemed 
anomalously high when compared with the pH values observed during other periods of this 
project and with both of the previous studies. Because pH has a strong influence on unionized 
ammonia concentrations, if the December and February pH values are erroneously high, then the 
calculated unionized ammonia values reported for December and February would be biased high 
as well. The results of all QC field measurements are presented in Appendix A.
Rating curves were developed for 12 sampling sites (Jl, SM2, J3, J4, J5, J6, J8, P9, PIO,
SQl 1, SQ12, and J13). Rating curves were not developed at sites CB7 and J14 because the 
culverts at these sites were occasionally plugged with debris which resulted in nonlinear 
discharge to water depth plots. No attempt was made to develop a curve at sampling site D15 
because it was established late in the project. Based on the calculated coefficient of 
determination (r^) values, potential errors ranged fi-om 5.8 to 21.3% at sampling sites J5 and SM2 
respectively. The mean potential error was 12.4%. Rating curves and regression results are 
presented in Appendix B.
Figures 9a and 9b show a comparison of the Winkler QC samples and corresponding DO 
probe readings. The figures indicate that the preponderance of QC samples analyzed during the 
wet-season surveys tend to be lower than the probe readings, and QC samples analyzed for the 
dry-season appear to be more evenly distributed about the probe readings. The entire sample 
population has an RPD range of 0.25 - 20.44% with a mean RPD of 4.04% and a relative 
standard deviation of 7.53%.
When a comparison is conducted for the populations representing the wet and dry-season 
surveys separately a significant statistical improvement for the dry-season samples occurs.
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Wet-season samples have a mean difference of 0.49 mg O2/L and a standard deviation of 0.61 mg 
O2/L. In comparison, dry-season samples have a mean difference of 0.01 mg O2/L and standard 
deviation of 0.35 mg O2/L. Correspondingly, wet-season samples have a mean RPD of 6.20% 
and a relative standard deviation of 7.66%, where dry-season samples have a mean RPD of
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0.49% and a relative standard deviation of 4.67%. Despite fixing QC samples in the field, 
oxygen depletion of wet-season QC samples appe^ to have occurred fi-equently, which may be a 
result of a longer holding time (up to 24 hours). The QC samples obtained during the dry-season 
surveys were titrated much closer to the time of collection (within 4 hours) and may reflect more 
accurately the true variation between the two methods. The variation of the Winkler method was 
also assessed by analyzing additional field and laboratory replicate samples equal to at least 10% 
of the total number of Winkler samples collected. Field replicate RPDs ranged from 0.00 - 
3.96% with a mean RPD of 0.07% and a relative standard deviation of 1.72%. Laboratory 
replicate RPDs ranged fi:om 0.00 - 1.95% with a mean RPD of 0.02% and a relative standard 
deviation of 1.01%.
Stream Water Modeling
Computer generated stream water models for both nitrogen and phosphorus were constructed 
to help identify sources of farm waste loading along the Johnson Creek stream corridor. These 
models were also utilized to develop scenarios for improving stream water quality. A similar 
computer generated DO model was constructed as well but, because BOD data was only 
collected during the diy-season surveys, the model is limited to the low-flow period and was 
utilized primarily for assessing water quality improvement scenarios.
Although fecal coliform is a primary focus of regulation, attempts to produce a meaningful 
fecal coliform model were unsuccessfiil, principally because of its variable nature. However, if 
both the nutrient and fecal coliform constituents result from the direct input of farm waste, 
sources of high nutrients, particularly ammonia which is indicative of fresh farm waste input 
(Storch, et al., 1993), would coincide with sources of high fecal coliform. Therefore, aims to 
reduce nutrient input, particularly ammonia, should over time, effect a reduction in fecal coliform
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concentrations as well. Figures 10 and 11 show step-trends (Helsel and Hirsch, 1992) for total 
ammonia and fecal coliform concentrations respectively, for the 1980/1981, 1988/1989, and 1996 
study periods. The figures show a corresponding overall reduction in both the total ammonia and 
fecal coliform concentrations over the past 20 years, which is likely attributable to BMP 
implementation and efforts to reduce the direct input of farm waste into the stream.
A reduction in nutrient loading is also likely to coincide with a reduction in the organic 
material present in the stream and a corresponding improvement in the DO levels. Figure 12 
shows a slightly improving step trend for the dissolved oxygen concentrations over the same 
period of total ammonia reduction shown in Figure 10.
Model Structure
Stream models were constructed using a spreadsheet format with the basic model structure, 
including the equations incorporated to simulate constituent transport, modified from The 
Enhanced Stream Water Quality Model - QUAL2E (US EPA, 1987). Pertinent excerpts from the 
QUAL2E user’s manual are presented in Appendix P. All of the simulations conducted for this 
project assume steady-state conditions and laminar flow.
Figure 13 presents a schematic of the model structure. Modeling was confined to the main 
channel of Johnson Creek between the Johnson Creek/Sumas River confluence (RM 0.0) and 
sampling site J14 (RM 10.0). The modeled stream is divided into seven reaches ranging in 
length from 0.5 miles (Reach 2) to 2.3 miles (Reach 4). The hydraulic characteristics over the 
length of the modeled stream are relatively uniform so reach divisions were established 
principally around the location of sampling sites. Each reach is fiirther subdivided into 
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Figure 11. Twenty Year Fecal Coliform Step-Trend
Comparison of Fecal Coliform, 
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Sampling Sites J1 and J13
































Figure 12. Twenty Year Dissolved Oxygen Concentration Step-Trend
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Tributary data were collected near each confluence with the main stream and were therefore 
simulated as point sources. Nonpoint source (dispersed) loading was simulated by incorporating 
input equations from each computational section. The dispersed loading equations were 
configured to input both the discharge and water quality constituent data uniformly within each 
reach. Mixing at each tributary or computational section junction with the main stream was 
simulated using the dilution equation
((QiC,)+(Q2C2))/(Qi+Q2)
where: Qi = main stream discharge
Q2 = tributary or dispersed input discharge
Cl = main stream concentration
C2 = tributary or dispersed input concentration
Nitrogen transport and loading were simulated for total ammonia and nitrate+nitrite. The 
downstream oxidation of total ammonia to nitrite was simulated using the differential equation
d NHj/d t = -PNH3NH3
where: Pnh3 = rate constant for the oxidation of NH3 to NO2, day'* 
NH3 = total ammonia concentration, mg N/L 
t = time
(US EPA, 1987). This equation was modified to
A NH3 —PNH3NH3 A t
and A t was converted to distance utilizing the average velocity measured along each reach. The 
Pnh3 input value for each simulation was further modified within the model to be reach specific 
by applying an oxidation inhibition factor based on the DO concentrations measured along each 
reach. This factor was calculated using the equation
CORdo — 1.0 - exp(-K]yrr evhibDO)
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where: CORdo= nitrification rate correction factor
K-nttinhib^ 1st order nitrification inhibition coefficient, (mg/L)‘
DO = average dissolved oxygen within the reach or section of reach, mg O2/L
(US EPA, 1987). Nitrogen oxidation rate constants (P) in QUAL2E are temperature dependent
(Appendix P) and utilize a Streeter-Phelps type equation to account for changes in stream water
temperature. For this project, a distinct p value was determined empirically for each simulation
(see “Input and Calibration” section), and significant variation in water temperature along the
main stream was not observed during individual surveys. A P water temperature compensation
equation was, therefore, not incorporated into the model structure.
Nitrate+nitrite transport was modeled by simulating the nitrite and nitrate components 
separately and then summing the two. Nitrite and nitrate transport were simulated 
using the differential equations
d N02/d t = PNH3NH3-PN02NO2 and d NOs/dt = PN02NO2
where: Pno2 rate constant for the oxidation of NO2 to NO3, day'*
NO2 = nitrite concentration, mg N/L
(US EPA, 1987). As with ammonia, both equations were modified to
A NO2 = PNH3NH3-PN02NO2 A tand A NO3 = PN02NO2 A t
with A t converted to downstream distance utilizing the average velocity. The oxidation
inhibition factor applied to Pnhs was also applied to Pno2 (US EPA, 1987).
Phosphorous loading and transport were simulated for total phosphorous only. The 
relationship between organic and soluble reactive phosphorous can generally be described by the 
differential equations
d PoRc/d t = -PoRcPoRcand d PsRp/d t = PorgPorg
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where: Pqrg = organic phosphorous concentration
PsRP = soluble reactive phosphorous concentration 
PoRO = organic phosphorous decay rate
(US EPA, 1987). Because of this relationship and the fact that changes in the relative 
proportions of organic to soluble reactive phosphorous concentrations do not affect the total 
phosphorous concentration, total phosphorous transport simulations did not require the use of 
differential equations. Total phosphorous transport was simulated using dilution equations alone.
DO and BOD transport were simulated using the differential equations
d O/d t = K2(0s-0)-K,B0D and d BOD/d t = -KiBOD
where: O = DO concentration, mg O2/L
Os = DO saturation concentration at local temperature and pressure, mg O2/L 
BOD = concentration of ultimate carbonaceous BOD, mg/L 
Ki = carbonaceous BOD deoxygenation rate constant, day"*
K2 = DO reaeration rate constant, day"*
(US EPA, 1987). As with the nutrient models, the differential equations for DO and BOD were 
modified to
A O = K2(0s-0)-KiB0D a t and A BOD = -K,BOD A t 
and A t was converted to distance using average velocity values. DO saturation concentrations 
were incorporated into the model using the equation
InO, = -139.34410+(1.575701 x 10*/T)-(6.642308 x lO’/T^)
+(1.243800 X 10*®/T^H8.621949 x 10"/T‘) 
where: T = water temperature, °K
for temperatures within the range 0 to 40 °C and O, concentrations at 1.000 atm (US EPA, 1987). 
DO reaeration rates were determined along each reach by incorporating the equation
= 9.4p‘’*V2.31d****
where: p = mean velocity, ft/sec
d = mean depth, ft
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which was then adjusted to local water temperature using the equation
^^LOC _ j^^2OC0(T-2O)
where: 0 = empirical constant for QUAL2E reaction coefficients 
T = water temperature, °C
(US EPA, 1987). BOD5 input and output values were converted to BODu within the model by 
incorporating the equation
BOD5 = BODu(1.0-exp(-5 x Kbod))
where: Kbod = BOD conversion rate coefficient, day'*
(US EPA, 1987).
Input and Calibration
Simulations were performed for each of the 12 water quality surveys conducted between 
January and September 1996. With the exception of nitrite, water quality constituent input for 
each simulation was derived from the corresponding data obtained during the second day of each 
wet-season survey and the morning of each dry-season survey. This was considered appropriate 
for nutrient input since minimal data variation was observed over the course of each survey and, 
based on the observed range of velocities and the length of the stream, the average residence time 
between sampling sites J14 and J1 was estimated to be approximately two days. The diurnal 
variation of DO over the course of the dry-season surveys averaged approximately three mg O2/L 
with low values occurring in the morning. The DO simulations are therefore considered 
representative of worst-case conditions.
Because nitrite was not measured directly during either this project or the 1988/1989 study, 
nitrite input had to be estimated from the data obtained during the 1980/1981 study. A value of 
50 pg N/L, which is the approximate median nitrite value observed during the 1980/1981 study.
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was used as the nitrite headwater input value for each simulation (Overdorff, 1881; and 
Overdorff, 1982). No simulated downstream nitrite concentration exceeded 0.5 mg N/L, which 
assumably would be an order of magnitude above actual stream conditions.
QUAL2E default values for Knitinhib, 0 {for K2), and Kbod of 0.65 (mg/L)'‘, 1.024, and 0.23 
day"' respectively were utilized for all of the simulations (US EPA, 1987). Distinct Pnh3 and Ki 
values were determined empirically for each simulation by manipulating the coefficient values to 
a point at which the modeled data corresponding with the observed data along the length of reach 
2. This reach was selected for this task because flow balancing required a minimal amoimt of
dispersed flow input. Pno2 values were set equal to the Pnh3 values to maintain the assumed low 
nitrite levels.
The Pnh3 and Pno2 values required to explain ammonia decreases and the corresponding 
nitrate+nitrite increases ranged from 1.0 to 5.7 day''. The higher values generally coincided with 
the wet-season simulations and associated higher ammonia concentrations. These values 
exceeded the typical QUAL2E range of 0.10 to 1.00 day ' for Pnh3 and 0.20 to 2.00 day'' for Pno2
(US EPA, 1987). However, a nitrification value of 4.0 day'' was used to model ammonia along 
the lower Puyallup River where ammonia concentrations were elevated (Pelletier, 1993) and 
values as high as 9.0 day'' have been reported for other rivers (US EPA, 1985).
The Ki values required to explain the observed BOD decay ranged from 1.0 to 3.4 day''. The 
QUAL2E model does not specify a typical range for Ki but sets the default value at 1.047 day'' 
(US EPA, 1987). Additionally, EPA recommends a constant rate of 3.3 day'' for streams with 
flows less than 10 cfs (Pelletier, 1993) which is the approximate average discharge of Johnson 
Creek during the later dry-season months.
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The discharge values observed during this project typically increase in a downstream 
direction (Figure 14, and Appendices A, B and J). With the exception of reach 2 (Figure 13), 
tributary input was not sufficient alone to account for the observed increases in discharge, and the 
differences were presumed to result from a combination of overland and base flow input. Flow 
balance for each simulation was, therefore, obtained by adding an appropriate volume of water as 
dispersed discharge from the computational section junctions. Once flow balance was achieved 
and the appropriate constituent rate constants were determined, discrepancies between observed 
and modeled constituent concentrations were resolved by adding appropriate dispersed load 
concentrations from the computational section junctions to simulate nonpoint source loading.
Through the reconstruction and balancing of the transport and loading conditions present at 
the time of each survey, loading sources were identified by model reach and the loads quantified. 
When the results of the various simulations were compared, seasonal loading trends were also 
discernible. Summaries of the predicted nutrient transport and loading are shown in Figures 48 
through 53 and are described in greater detail in the “Project Findings” section of this report. 
After the existing loading conditions were determined, a number of improvements scenarios 
were generated by simply reducing or removing various loads from the modeled stream. The 
results of the improvement scenarios generated for this project are presented in Figures 72 
through 79 and are discussed in greater detail in the “Conclusions and Recommendations” 
section of this report. The results of all the individual simulations are presented in Appendices 
M, N, and O.
Historical Comparisons and Water Quality Trends
Water quality trends and the overall effectiveness of the BMPs presently in place were 
assessed by comparing the dissolved oxygen, nutrient, and fecal coliform data obtained during
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this project with those collected during the 1980/1981 and 1988/1989 studies. The primary 
comparisons were made between the median values from corresponding sampling sites for each 
study period. An inspection of the data revealed that the data populations for each study year 
possess a roughly proportional number of wet and dry-season samples so median values were 
calculated using entire populations. Attempts to remove data for months not sampled during 
comparison years became overly subjective and had a minimal effect on the calculated median 
values. The results of the median comparisons are presented in Figures 54 through 69. The 
water quality data obtained during the 1980/1981 and 1988/1989 studies are presented in 
Appendices K and L respectively.
To supplement the comparison of data medians, statistically significant differences between 
data collected for this project and the two previous studies were evaluated using the Mann- 
Whitney test (Zar, 1996). Adequate data for testing along Johnson Creek, which corresponded to 
all three studies, were only available for sampling sites Jl, J8, and J13. An additional test was 
generated for Johnson Creek by estimating the 1996 concentrations for the location which would 
roughly correspond with sampling sites #5 and J7 from the 1980/1981 and 1988/1989 studies 
respectively (Table 1). Changes near the terminations of Pangbom and Squaw Creeks were also 
investigated by conducting tests on the data collected at sites P9 and SQl 1. A standard 
significance level of p < 0.05 was used for all Mann-Whitney comparisons and positive results 
are presented along with each of the corresponding median comparisons.
Nonpoint source pollution can be highly influenced by precipitation, particularly in an
agricultural region. Therefore, differences between the median values for each of the comparison
years may be, at least in part, attributable to differences in precipitation during each of the
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comparison years. The BMPs implemented within the Johnson Creek watershed, however, were 
designed to prevent or at least minimize stream contamination from nonpoint source agricultural 
waste under weather conditions less severe than a 25-year flood event (Gillies, et al., 1998). 
Increased stream loading, regardless of precipitation, would, therefore, reflect BMP 
inadequacies.
PROJECT FINDINGS 
Existing Water Quality Conditions
The distributions of the water quality data obtained during this project are presented in 
Figures 14 through 47 using standard box plots (see Figure 6 for box plot explanation), and are 
presented by both sampling site and survey date. Plots presented by sampling site are intended to 
show parameter trends for the various sampling locations. The individual boxes incorporate all 
of the parameter data obtained over the course of the project at each site. The tributaries are 
presented using gray boxes and outlier points to distinguished them from the main stream sites. 
Plots presented by sampling date are intended to show basin trends over the course of the project 
and the individual boxes are constructed from the parameter data obtained basin-wide on a 
particular survey date.
Water quality parameters are assessed relative to state, class-A-stream standards as
f applicable. Parameters for which no state stream standard exists are assessed relative to
:I appropriate alternative standards (i.e. drinking water standards) as applicable. The raw data for




The distribution of discharge, water temperature, pH, conductivity, and turbidity 
measurements are presented in Figures 14 through 23. Water temperature, pH, and turbidity are 
the only general parameters for which state, class-A-stream standards exist. Conductivity is 
assessed with regards to the federal drinking water standard.
Discharge
Discharge values measured along the length of Johnson Creek show an expected pattern of 
increasing flow in the downstream direction (Figure 14). Inereasing discharge between sampling 
sites J14 and J8 can be partially attributed to flow contributions from Squaw Creek and Pangbom 
Creek with the remainder assumably coming from a combination of overland and base flow input. 
Because no major tributaries occur between sampling sites J8 and J3, downstream increases 
along this reach are assumable derived from overland and base flow input exclusively. The 
differences in diseharge between sampling sites J3 and J1 can primarily be accounted for by input 
from Sumas Creek. Discharge values measured over the course of this project show a pattern of 
high flow during the wetter portions of the year gradually diminishing into the dry-season (Figure 
15). This pattern is roughly reflected by the average monthly precipitation values obtained from 
the Clearbrook station (Figure 3). Although discharge was observed to fluctuate in response to 
precipitation events, a positive correlation could not be determined mathematically.
Water temperature
Water temperature measurements exhibit minimal variation for individual surveys with the 
exception of CB7, J13, J14, and D15, which were consistently slightly elevated (Figure 16). 
Higher water temperature likely persists at these sites because of an absence of riparian shade and 
significantly shallower water than at the other shadeless sites. The water temperature pattern
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over the course of this project (Figure 17) closely reflects the average monthly air temperature 
pattern as measured at the Clearbrook station (Figure 4) with the lowest temperatures occurring 
during the winter and progressively warming through the summer. Water temperature exceeded 
the state, class-A-stream standard of 18 °C (WAC, 1995) at sampling site J13 during the June 
survey and at J13, J14, and D15 during the July survey. Because of an apparent strong, positive 
correlation between air temperature and water temperature, water temperatures probably also 
exceeded the 18 °C-standard on many of the other warm summer days during which sampling 
was not conducted.
pH
The state, class-A-stream standard for pH requires that levels remain between a range of 6.5 
and 8.5 and that human activity does not induce a variation greater than 0.5 (WAC, 1995). The 
pH levels measured during this project remained within the 6.5-8.5 range with the exception of 
sampling sites J3 during the June survey and D15 during the March 23-25 survey (Figures 18 and 
19). The pH at these sites was measured at 6.4 and 8.6 respectively, however, with an instrument 
drift range of 0.0 to 0.2 (Appendix A) the actual pH may have been within the state, class-A- 
range. The range of pH values measured at individual sites often exceeded 1.0 but natural 
variation can not be distinguished from anthropogenically induced variation. The typical median 
pH is approximately 7.4
Conductivity
Conductivity, which is a measure of dissolved ion concentration, was used as a general 
measure for detecting potential farm waste input source areas. The conductivity at all sampling 
sites except CB7, J13, J14, and D15 are within a range of 150 to 250 pmhos/cm (Figure 20). 
Undisturbed, non-granitic watersheds typical have a conductivity of approximately 170
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Figure 17. Water Temperature Levels by Sampling Date
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Figure 18. pH Levels by Sampling Site
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Figure 19. pH Levels by Sampling Date
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(imhos/cm (Driscoll, 1986; and Mayer, 1996). Conductivity levels at sampling sites CB7, J13, 
J14, and D15 are markedly higher, ranging from 200 to 450 pmhos/cm. No state, class-A-stream 
standard exists for conductivity, but the federal drinking water standard for TDS is not to exceed 
500 mg/L which is approximately equivalent to a conductivity of 800 pmhos/cm (US National 
Research Council Committee on Water Quality Criteria, 1972; and CFR, 1997). All of the 
conductivity measurements were well below this limit. No distinctive weather related pattern 
was apparent when conductivity was plotted against sampling date (Figure 21).
Turbidity
Turbidity is an indirect measure of the suspended solids present within the water column. In 
an agriculturally dominated watershed, turbid waters may propagate from a variety of sources 
including sediment run-off from devegetated stream banks, the direct introduction of manure or 
over-spray during fertilizer applications, or from the decay of aquatic vegetation proliferated by 
excessive nutrient loading. For a stream to be classified class-A, turbidity can not exceed 5.0 
NTU over background when the background turbidity is 50.0 NTU or less (WAC, 1995). 
Turbidity measurements for this project ranged from 0.0 to 50.0 NTU with a typical median of 
approximately 2.0 NTU (Figure 22 and 23). The class-A-limit was, therefore, assessed at 7.0 
NTU, which is safely at or below background turbidity plus 5 NTU. As with conductivity, 
turbidity was used as a general measure for detecting possible farm waste input source areas. 
Turbidity exceeded 7.0 NTU at most sampling sites at some point during the course of the project 
(Appendix A) but regularly exceeded this limit at sampling sites CB7, J13, and D15 (Figure 22). 
When turbidity is plotted against sampling date (Figure 23) no clear seasonal pattern is apparent. 
However, high median turbidity levels were recorded during the February 10-12 and May 18-20 
surveys which were both conducted immediately following significant precipitation events.
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Figure 22. Turbidity Levels by Sampling Site
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Dissolved Oxygen
For a stream to be considered class A, the concentration of dissolved oxygen must exceed 8.0 
mg O2/L (WAC, 1995). Concentrations were below this limit at all sampling sites except P9 and 
SQl 1 at various times throughout the project (Figure 24). Median concentrations were below 8.0 
mg O2/L at sampling sites Jl, SM2, J3, J4, J5, CB7, PIO, J13, and J14. Exceptionally low 
concentrations were observed at sites CB7, J13, and J14, where minimum concentrations 
approach anoxic conditions.
The plot of concentration against sampling site (Figure 24) reveals that dissolved oxygen 
tends to increase in the downstream direction within the upper reaches of Johnson Creek (sites 
J14 to J8). Here, stream velocity and associated reaeration also increase downstream, and 
discharge input from Squaw and Pangbom Creeks, which have higher gradients and numerous 
overfalls, is significant. Below site J8, where tributary input is minimal, concentrations tend to 
sag. Sumas Creek (SM2) contributes slightly higher dissolved oxygen concentrations to the main 
stream and, as a result, the sagging concentrations appear to level off at sampling site Jl.
The plot of concentration against sampling date (Figure 25) shows that dissolved oxygen 
levels were below the state, class-A-stream standard throughout much of the watershed during 
the majority of the project. Median concentrations were below 8.0 mg O2/L during the December 
reconnaissance and the periods between the February 10-12 through March 9-11 surveys and the 
May 18-20 through September 4 surveys. The plot reveals a decreasing trend following the 
January 20-22 survey, which corresponds with the reports of winter manure spreading (Dorf, 
1996). Then, following a significant increase in late March, concentrations steadily decrease 
again throughout the remainder of the project. Concentrations were consistently lowest during
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the summer months when water temperatures were at a maximum and recharge was at a 
minimum.
When percent saturation levels are plotted, the pattern produced is virtually identical to the 
concentration plots for both location and seasonal trends (Figures 26 and 27). The typical 
median saturation level is approximately 60% with a range of 10% to 140%. As with 
concentration, the lowest saturation levels were observed during the December reconnaissance 
survey and the late summer months with a distinct decreasing trend observed form June through 
September.
Although BOD data are limited to the dry-season surveys, some information as to the 
location and nature of BOD loading was ascertained. Total BOD values for the project range 
from less than 2.0 to over 12.0 mg/L (Figure 28). The main stream of Johnson Creek possesses a 
typical median value of approximately 3.0 mg/L and values tend to decrease in the downstream 
direction. Significantly higher values were recorded at sampling sites CB7 and J13, where 
median values were approximately 6.0 mg/L and maximum values exceeded 12.0 mg/L.
The plot of BOD against sampling date (Figure 29) provides little information regarding the 
seasonal trend. However, overall BOD values appear to increase during the early portion of the 
summer. Chemical analyses indicate that the preponderance of the BOD measured was 
carbonaceous with the exception of the Clearbrook site, where significant nitrogenous values, 
approximately equal to the carbonaceous values, were recorded for the September 4 survey 
(Appendix I). Ammonia levels were relatively low during the summer as compared with the 
levels observed during the winter and, as a result of greater ammonia oxidation, nitrogenous 
BOD may be greater during the wetter portion of the year.
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Figure 28. Biochemical Oxygen Demand Concentrations by Sampling Site
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The concentration distributions for total ammonia, unionized ammonia, nitrate+nitrite, 
organic nitrogen, total nitrogen, soluble'reactive phosphorous, organic phosphorous, and total 
phosphorous are presented in Figures 30 through 45. State, class-A-stream standards do not exist 
for nutrients and no alternative standards exist for total ammonia or total nitrogen. Unionized 
ammonia concentrations are assessed with regards to the federal three day chronic criteria and 
nitrate+nitrite concentrations are assessed with regards to the federal drinking water standard 
(USEPA, 1986; and WAC, 1995). Soluble reactive phosphorous, organic phosphorous, and total 
phosphorous concentrations are assessed with regards to the EPA suggested total phosphorous 
limit for flowing waters (USEPA, 1986).
Ammonia
Total ammonia concentrations, as measured by the phenate and other analytical methods, 
include both the unionized form of ammonia (NH3) and ammonium ions (NH4^ (Rand and 
Petrocelli, 1985; and APHA, 1989). Because of the ease of NH3 diffusion over fish gill 
membranes, it is generally considered more toxic than NH*^, and is therefore the form that is 
regulated. Evidence exists, however, that NH4"^ can be excreted across gills in exchange for Na^, 
and may be more toxic to aquatic organisms than earlier believed (Rand and Petrocelli, 1985). 
Regardless of its toxicity, in an agriculturally dominated watershed, the presence of high 
ammonia concentrations in an oxic system is a likely indication of relatively recent farm waste 
introduction (Storch et al., 1993).
The total ammonia concentrations recorded for this project generally remained within a range 
of 50 to 500 pg N/L with the exception of sampling sites CB7, J13, J14, and D15 (Figure 30). 
Concentrations often exceeded 500 pg N/L at sampling site J13 and regularly exceeded 500 pg
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N/L at sites CB7 and J14. Site D15, which was not monitored during the early winter months, 
has a median concentration of approximately 500 pg N/L. A greater number of high values likely 
would have been observed at this site had it been monitored during the wetter months of the 
project. Concentrations also occasionally exceeded 500 pg N/L at sampling sites SM2, J6, J8,
P9, and PIO (Figures 30 and 31 and Appendices C and J).
When total ammonia concentrations are plotted against survey dates (Figure 31), a fairly 
clear seasonal pattern is apparent. The plot reveals a steep increase during February, which was 
an exceptionally rainy month and followed the melt-off of heavy January snow; Numerous 
complaints were received by DOE in January regarding the spreading of manure slurry over the 
snow-pack in the basin (Dorf, 1996). Total ammonia concentrations diminish from February 
through early April as monthly precipitation totals diminish and median concentrations remain 
relatively low (50 to 100 pg N/L) throughout the remainder of the project. Most of the far- 
outside values shown in Figure 27 can be attributed to the high values observed at sites CB7, J13, 
and J14, which produced high concentrations throughout most of the project (Figure 30 and 
Appendices C and J).
Utilizing the “Spearman Rank Correlation” method (Zar, 1996), a moderate to strong 
correspondence was established between the total ammonia and discharge values obtained 
throughout the project along the main stream of Johnson Creek, rspeaiman values ranged from 
0.643 at sampling site J3 to 0.930 at J5 with a mean of 0.787. When combined with the observed 
seasonal trend, this suggests that ammonia enters the stream primarily with runoff.
The calculated unionized ammonia concentrations (see “Project Desigi and Methodology” 
pages 20 to 21) possess virtually identical patterns as total ammonia for both sampling site and 
survey date plots, but at a much lower magnitude (Figures 32 and 33). Concentrations exceeded
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the chronic criteria at sampling sites SM2 on February 11, J13 on all three days of the February 
24-26 survey as well as at J14 on February 25, D15 on March 24, and J14 during both the June
and July surveys. Violations occurring during the wet-season surveys appear to be the result of 
high total ammonia concentrations combined with high pH. The summer violations appear to 
have resulted from a combination of high total ammonia and high water temperatures. In both 
cases, the common cause of the violations is the high total ammonia concentrations. The 
unionized ammonia concentrations exceeding the chronic criteria are denoted with a red “C” in 
Appendix J.
Nitrate+nitrite
For lack of a State, class-A-stream standard, nitrate+nitrite concentrations were assessed 
against the federal drinking water standard, which is set at a maximum of 10 mg N as NOs'/L 
(CFR, 1997). Although the measurements are inclusive of nitrite, the baseline study (Overdorff, 
1981) showed that nitrite concentrations tend to be minimal, and their inclusion would assumably 
have little affect on the assessments.
Nitrate+nitrite concentrations were markedly highest within Pangbom Creek and consistently 
decreased in the downstream direction (Figure 34). Concentrations at both Pangbom sites 
approached or exceeded 10 mg N/L throughout the year but were notably highest during the dry- 
season (Figure 35). The majority of the high-end outside and far outside values shown in Figure 
35 are attributable to the two Pangbom sites (Appendices D and J). A similar trend was also 
observed within Squaw Creek but at lower concentrations. Nitrate+nitrite concentrations at the 
Squaw Creek sites generally remained within a range of 5 to 8 mg N/L. High nitrate+nitrite 
concentrations tended to correspond to reaches with higher DO and conversely, low 
concentrations were observed where the DO levels were depressed. The lowest nitrate+nitrite
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Figure 34. Nitrate+Nitrite Concentrations by Sampling Site
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concentrations were observed at the Clearbrook site and the upper reaches of Johnson Creek 
(Figure 34). Concentrations within the lower reaches of Johnson Creek remained within a 
narrow range with a typical median of approximately 5 mg N/L.
When concentrations are plotted against sampling date (Figure 35) a seasonal trend is 
vaguely apparent. Median concentrations increase during the winter months and then slowly 
diminish throughout the spring. Concentrations also tend to increase during early summer and 
then diminish again through August.
The patterns observed for nitrate+nitrite differ considerably from those observed for 
ammonia and the exact reasons are unclear. The general cause for the differences, however, is 
likely related to the more complex means by which nitrates are introduced into the stream. 
Ammonia, which is fairly volatile, likely enters the stream primarily with overland flow or very 
shallow throughflow almost exclusively, which would support the observed correspondence 
between high ammonia concentrations and periods of high precipitation and discharge. Nitrates, 
in contrast, could not be correlated with discharge and are probably derived or enter the stream 
from a variety of sources. As nitrate is a stable end product from the oxidation of reduced forms 
of nitrogen, intensive farming and the continuous application of fertilizer in the basin has likely 
resulted in high nitrate levels in the groundwater, and a large proportion of the nitrates observed 
in the stream are probably delivered with baseflow. Additional nitrates also enter the stream 
overland and as the product of oxidation from ammonia already present in the stream. A large 
portion of the nitrate concentration observed within the main stream of Johnson Creek, 
downstream from sampling site J8, can be attributed to input from Squaw and Pangbom Creeks 
and is discussed in greater detail in the “Stream Water Modeling” and “Conclusions and 
Recommendations” sections of this report.
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Organic nitrogen
Plots of organic nitrogen show an irregular pattern of distribution (Figures 36 and 37). This 
may reflect the actual mode of occurrence, excessive cumulative error inherent in the individual 
inorganic nitrogen analyses, or some combination of these two factors. Despite poor quantitative 
control and the random distribution pattern, apparently some quantity of organic nitrogen does 
enter and persist within Johnson Creek and its tributaries.
Organic nitrogen plots show a concentration range from 0 to 3000 pg N/L with a typical 
median concentration of approximately 750 pg N/L (Figure 36). Distinctly higher concentrations 
are observed within Pangbom Creek and the upper reaches of Johnson Creek which have typical 
median values of approximately 1400 and 1300 pg N/L respectively. The Clearbrook site 
produced the lowest median concentration at 500 pg N/L.
A vague seasonal pattern is discernible when concentrations are plotted against sampling 
dates (Figure 37). This plot shows the highest median concentrations occurred during January, 
which again corresponds to reports of manure spreading over the snow-pack, and decreases to 0 
pg N/L through the later portion of March. A relatively constant median concentration of 
approximately 750 pg N/L is observed from April through September.
Total nitrogen
The preponderance of nitrogen within Johnson Creek and its tributaries occurs in the stable 
form of nitrate. Therefore, plots for total nitrogen (Figures 38 and 39) nearly mirror the 
nitrate+nitrite plots (Figures 34 and 35) but at slightly higher concentrations. As with 
nitrate+nitrite, the highest concentrations of total nitrogen occur within Pangbom Creek during 
the summer where the median concentrations exceed 10 mg N/L and the maximum value is 
nearly 18 mg N/L. The typical median concentration for the entire stream system is
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approximately 6 mg N/L. Median total nitrogen concentrations also decrease from January 
through May from greater than 8 to less than 6 mg N/L, and then increase again slightly during 
the summer months (Figure 39).
Soluble reactive phosphorous
Presently, no state or federal criteria limit phosphorous levels in lakes and streams.
However, as part of an evolving criterion aimed at controlling eutrophication and the 
development of biological nuisances, the EPA provides suggested guidelines for total 
phosphorous limits. For flowing waters not discharging directly to lakes or impoundments, the 
EPA suggest a total phosphorous limit of 100 pg P/L (EPA, 1986). For lack of a criteria 
specifically limiting either soluble reactive phosphorous or organic phosphorous levels, the total 
phosphorous limit was utilized to evaluate concentration levels for all forms of phosphorous 
measured for this project. If a component of total phosphorous (soluble reactive phosphorous + 
organic phosphorous »total phosphorous) exceeds the total phosphorous limit, then total 
phosphorous would have to be in excess of the limit as well, by a similar or higher value.
Soluble reactive phosphorous concentrations exceed 100 p.g P/L at all of the sampling sites at 
some point during the project except at those located along Squaw Creek (Figure 40). 
Concentrations were also low at the Clearbrook site, where the 100 jig P/L limit was only 
exceeded once during the project. Median concentrations exceed 100 jig P/L on Sumas Creek 
and both Pangbom Creek sites. Concentrations within Pangbom Creek are markedly higher with 
median values in excess of 200 jig P/L and maximum values approaching 400 jig P/L. Median 
concentrations also exceeded 100 mg P/L throughout most of the wet-season sampling (Figure 
41) and exhibit a pattern of steady decline from winter through mid summer.
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Figure 41. Soluble Reactive Phosphorus Concentrations by Sampling Date
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As with soluble reactive phosphorous, organic phosphorous concentrations exceed 100 pg 
P/L at all of the sampling sites during some point in the project with the exception of the upper 
Squaw Creek site (Figure 42). Concentrations are notably high at the Clearbrook site and the 
upper reaches of Johnson Creek, with median concentrations ranging from approximately 200 to 
over 300 pg P/L and a maximum value of over 600 pg P/L observed at CB7. When plotted 
against sampling date, median concentrations also exhibit a fairly consistent pattern of decline 
from the winter through the end of the project in early September (Figure 43).
Total phosphorous
With soluble reactive phosphorous and organic phosphorous combined, median total 
phosphorous concentrations well exceed 100 pg P/L at all sampling sites except for those located 
along Squaw Creek (Figure 44). Total phosphorous concentrations are also notably higher within 
Sumas Creek, the Clearbrook Ditch, Pangbom Creek, and the upper reaches of Johnson Creek, 
with median concentrations ranging from over 200 to over 300 pg P/L. Maximum values ranging 
from approximately 600 to 700 pg P/L were recorded at sampling sites SM2, CB7, P9, and J13. 
When plotted against sampling date, again, median total phosphorous concentrations exhibit a 
pattern of relatively consistent decline from the winter to the end of summer (Figure 45). Median 
concentrations were well in excess of 100 pg P/L throughout the wet-season and did not fall 
below the suggested limit until July.
As with ammonia, phosphates were well correlated with discharge throughout the project. 
Total phosphorous, along with the soluble reactive phosphorous and organic phosphorous 
components produced rspeannan values (Zar, 1996) ranging from 0.825 to 0.951, 0.723 to 0.955, and 
0.809 to 0.909 respectively along the main stream of Johnson Creek. Correlation with discharge.
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Figure 44. Total Phosphorous Concentrations by Sampling Site
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combined with the observed seasonal trends, suggests that phosphates enter the stream 
predominately with runoff, in contrast to nitrate which likely has a significant baseflow mode of 
entry.
Fecal Conform
The state, class-A-stream standard requires that fecal coliform concentrations do not exceed a 
geometric mean value of 100 organisms/100 ml and that no more than 10% of the samples used 
to calculate this value exceed 200 organisms/100 ml (WAC, 1995). With the exception of quality 
control replicates, only one sample was collected at the various sampling sites during any given 
survey. The state, class-A-stream standard criteria for fecal coliform cannot, therefore, be 
precisely applied to individual sampling sites on a particular sampling date.
The geometric mean values calculated from all of the sampling dates for the individual 
sampling sites that were measured (Figure 46) exceed 100 organisms/100 ml at all of the sites 
except J1 and SQl 1, and more than 10% of the samples used to calculate each mean value exceed 
200 organisms/100 ml for all of the sites (Appendices H and J). In addition, median 
concentrations exceeded 100 organisms/100 ml at all of the sampling sites with the exception of 
Jl, and concentrations were in excess of 1000 organisms/100 ml at all of the sites except SQl2 at 
some point during the project. Fecal coliform provided little information as to the location of 
waste input, but concentrations were slightly higher at sampling sites SM2, CB7 and J13 where 
maximum concentrations exceed 3000 organisms/100 ml.
No clear seasonal pattern is apparent when concentrations are plotted against sampling date 
(Figure 47). However, exceptionally high concentrations were observed during the March 9-11 
and September 4 surveys. For these dates, geometric mean values are in excess of 1000 
organisms/100 ml and maximum concentrations exceeding 4000 organisms/100 ml were
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observed (Appendices H and J). The geometric mean values as well as median concentrations 
exceed 100 organisms/100 ml on all of the sampling dates except the February 10-12, April IS­
IS, and April 27-29 surveys. More than 10% of the samples utilized to calculate the geometric 
mean values exceed 200 organisms/100 ml for all of the survey dates measured.
Stream Water Modeling
To supplement the box plot analyses, stream water modeling was employed to simulate 
nutrient transport for each of the 12 sampling surveys and for dissolved oxygen during the 4 dry- 
season surveys. Through the process of model calibration, existing nutrient and dissolved 
oxygen/BOD input conditions were reconstructed for each of the various surveys (see “Project 
Design and Methodology” pages 30 through 40). After accounted for tributary input, this 
“reconstruction” revealed a number of potential dispersed loading source areas along the main 
stream of Johnson Creek. Transport simulations for Squaw and Pangbom Creeks revealed 
minimal dispersed loading along the reaches with data control and, therefore, all tributary input 
to Johnson Creek were simulated as point sources. The results of the nutrient modeling are 
summarized in Figures 48 through 53. All of the individual simulation results, including 
dissolved oxygen, are presented in Appendices M through O.
Nitrogen
Computer models for nitrogen were constructed to simulate the transport of ammonia and 
nitrate+nitrite. The organic nitrogen constituent was not modeled because of the suspect quality 
of the input data. Summaries of predicted transport and the associated required loading are 
presented in Figures 48 through 51.
Computer modeling of ammonia shows a consistent trend of decreasing concentrations in the 
downstream direction throughout the project and a general decrease in the overall stream
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concentrations from late February through August (Figure 48). With the exception of the 
February 11 simulation, the preponderance of ammonia loading can be attributed to nonpoint 
sources along the upper reaches of Johnson Creek {Reaches 5, 6, and 7; Figures 13 and 49). The 
simulation pertaining to the February 10 to 12 survey required that a high degree of dispersed 
ammonia loading, in excess of 5 Kg N/day/0.1 miles of stream length, be applied along much of 
the stream’s length in order to balance the model against the observed data.
With the exception of the February simulations, ammonia modeling within the farthest-up- 
stream reaches of Johnson Creek {Reach 7; Figure 13) produced steep concentration inclines for 
the wet-season simulations and sharp declines in the simulations pertaining to the dry-season 
(Figure 48). The incorporation of sampling site D15 during the second March survey did not 
explain the wet-season increase and, in fact, input from the North Ditch had a slight diluting 
affect on the main stream. Although the input for this portion of the stream was, for the most 
part, simulated using dispersed loads, concentration increases for the wet-season may be 
attributable to one or a few single point sources such as tile drain outlets. Up-welling water 
emanating from one such outlet was observed in the vicinity of sampling site J13 and, reportedly, 
an extensive network of tiles has been in place in the basin for nearly 10 years (Timblin, 1998). 
During the summer months the velocity of the stream in the far upper reaches was extremely low. 
Because minimal ammonia input was required to balance the summer models (Figure 49), the 
steep concentration decline predicted for this portion of the modeled stream for this period 
(Figure 48) may reflect an accumulation in the still water and, subsequently, a nearly in-place 
oxidation of the ammonia.
Ammonia loading from tributaiy input generally did not have a significantly negative impact 

















































































extremely high, as with the input from Sumas Creek for the February 11, March 10, and March 
24 simulations (Figure 49), the increase in concentration below the mixing zone is minimal 
(Figure 48). Input from the Clearbrook Ditch, although usually slight, always elevated 
downstream concentrations. The most significant concentration increases, however, resulted 
from the input of dispersed ammonia loads along the upper Johnson Creek corridor.
Nitrate+nitrite modeling (Figure 50) produced a pattern similar to that shown by box plots 
(Figures 34 and 35). Concentrations tend to increase steeply downstream within the upper 
reaches of Johnson Creek {Reaches 5, 6, and 7; Figure 9), particularly at the confluences of 
Squaw and Pangbom Creeks, and then gradually diminish over the remaining length of the 
stream. The overall stream concentrations also tend to decrease over the course of the project 
with a moderate resurgence occurring during the early summer.
Unlike ammonia, a major portion of the elevated nitrate+nitrite concentrations observed in 
Johnson Creek can be attributed to tributary input, specifically from Squaw and Pangbom Creeks 
(Figure 50). Input from these two tributaries ranges from over 250 Kg N/day during the winter 
simulations to less than 40 Kg N/day for the summer (Figure 51). Despite the decreasing loading 
values over the course of the project, concentrations were consistently high in Squaw and 
Pangbom Creeks (Figure 34). When the water from these tributaries is combined with the 
relatively low concentrations from the up-stream portion of Johnson Creek, a significant increase 
in the nitrate concentrations below the respective mixing zones occurs. Nitrate input as dispersed 
loads or from the other tributaries had a less dramatic effect but, together with the conversion of 
the ammonia present in the stream to nitrate, served to maintain relatively constant nitrate 
















































Modeling of total phosphorous produces a similar concentration pattern as that of ammonia 
(Figure 52). The highest total phosphorous concentrations occur in the upper reaches of Johnson 
creek and diminish in the downstream direction. The overall stream concentrations and the 
dispersed loads required to balance the models (Figure 53) also tend to decrease from the wet- 
season to the dry-season. However, unlike ammonia, high total phosphorous concentrations and 
the associated loading persists into March. The majority of the total phosphorous loading can 
also be accounted for by applying dispersed loads in the upper reaches of Johnson Creek, and 
tributary point source loading, although high, actually has a diluting effect following input into 
Johnson Creek.
As with the ammonia model, high total phosphorous concentrations are produced by minimal 
input within reach 7 for the simulations pertaining to the summer surveys (Figures 52 and 53). 
Again, because stream velocities were nearly zero during this period within this portion of the 
stream, this may reflect the accumulation of total phosphorous in the nearly still water. Because 
total phosphorus is the constituent being modeled and the effects of oxidation are not a factor, 
high concentrations persist farther downstream.
Dissolved Oxygen
Because BOD analysis was restricted to the dry-season, dissolved oxygen modeling provides 
limited information. Sample collection was also confined to reaches 1 through 6 (Figure 13) and, 
therefore, no modeling information is available for the farthest-up-stream section of Johnson 
Creek. The dissolved oxygen simulations did, however, provide useful information pertaining to 
the transport characteristics within the different portions of the stream that were modeled. The 
results of dissolved oxygen modeling are presented in Appendix O.
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Within reach 6, both BOD and dissolved oxygen are strongly influenced by discharge from 
Squaw and Pangbom Creeks. The BOD within both tributaries are minimal, and whether the 
values within Johnson Creek above the tributary mixing zones are low, as is the case for the June 
and August simulations, or moderately high, as with the July and September simulations, the 
input of lower BOD water from both tributaries has a diluting effect on the BOD in the main 
stream. With regards to dissolved oxygen input, the high gradient tributaries, which possess 
significantly greater reaeration rates than the low gradient main stream, continuously replenish 
dissolved oxygen within their own waters and contribute a significant amount of new dissolved 
oxygen to Johnson Creek.
Below the Pangbom/Johnson Creek confluence, downstream through reaches 5, 4, and 3, the 
modeled dissolved oxygen concentrations consistently sag. This depletion is, in part, due to the 
fact that no additional tributaries are present to contribute new dissolved oxygen nor does the low 
gradient of the main stream promote rapid reaeration. These factors combined with the low to 
moderate BOD appears to produce a gradual downstream oxygen depletion.
Dissolved oxygen concentrations rebound somewhat below the Sumas/Johnson Creek 
confluence {reach 2; Figure 13) as oxygenated water from Sumas Creek mixes with the relatively 
depleted concentrations in main stream. Again, as with Squaw and Pangbom Creeks, the higher 
velocity of Sumas Creek produces a greater rate of reaeration and, subsequently, greater 
dissolved oxygen concentrations. However, despite dissolved oxygen input, high BOD loading 
from Sumas Creek, as found for the August simulation where BOD input was calculated at 50 
Kg/day, has the effect of retarding the dissolved oxygen rebound within the main stream.
In order to balance each of the four dissolved oxygen models, a moderately high level of 
dispersed BOD (on average, approximately 5 Kg/day/0.1 miles) had to be applied along most of
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the modeled stream’s length. Because minimal precipitation was recorded for the modeled period 
and presumable the water table was at a low level during the diy-season, dispersed BOD is 
unlikely to enter the stream with runoff. The loading could be attributed to one or a number of 
other sources, including decaying aquatic vegetation, over-spray during fertilizer application, and 
base flow, or more likely, discharge Ifrom tile drain outlets.
Water Quality Trends
As a means of assessing the effectiveness of the BMP projects presently in place in the basin, 
comparisons were made between water quality data obtained for this project and data collected 
during the two previous studies (Overdorff, 1981; and Dickes and Merrill, 1990). To best assess 
the differences between the central tendency of each data set, the primary trend analyses utilized 
comparisons of median values from corresponding sampling sites from each of the study periods.
To supplement the comparisons of the median data values, the Mann-Whitney test was 
employed to detect statistically significant differences between corresponding data sets. The 
results of each comparison are presented in Figures 54 through 69. Data sets for which 
statistically significant differences were detected (p < 0.05) are indicated within the appropriate 
median comparison figures. The water quality data obtained during the 1980/1981 and 
1988/1989 studies are presented in Appendices K and L respectively.
Nutrients
Trend analyses for nutrients includes comparisons of the 1996 total ammonia, nitrate+nitrite, 
and total phosphorous data with like data obtained during both of the previous studies (Figures 
54 through 57, 62, and 63). Soluble reactive phosphorous and organic phosphorous were not 
measured during the 1988/1989 study, but comparisons of these constituents, which were 
obtained for this project and during the 1980/1981 baseline study, were made (Figures 58
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through 61). Nutrient trend analyses show some improvements at certain locations and for 
specific constituents, particularly ammonia. However, the overall trend for nutrients in the basin 
has been one of increasing concentrations since the implementation of BMPs following the 
1980/1981 baseline study.
Comparisons of ammonia data show a reduction in median concentrations since 1980 along 
most of the length of Johnson Creek, and a statistically significant decrease at sampling site J1 
(Figure 54). Decreases, however minimal, are observed along Pangbom and Squaw Creeks as 
well (Figure 55). In the far upper reaches of Johnson Creek, in the vicinity of site J13, large 
decreases in the median values were observed. However, statistically significant decreases were 
not found, which may be attributable to the wider range of concentrations occurring at this site. 
Increasing concentration trends are, in fact, observed in the upper portion of Johnson Creek at 
sites J8 and #5/J7, where both the comparison of median values and the Mann-Whitney test 
indicate a rising trend.
Plots of comparisons of median nitrate+nitrite values show an increasing trend at all of the 
locations compared along both Johnson Creek and Pangbom and Squaw Creeks (Figures 56 and 
57). Mann-Whitney tests also indicate that statistically, highly significant increases (p < 0.001) 
have occurred since 1980 at all of the sites tested along Johnson Creek and Pangbom Creek, and 
moderately significant increases (p = 0.02) have occurred since 1989 along Squaw Creek.
Despite increasing nitrate contributions from Pangbom and Squaw Creeks (Figure 57), increasing 
contributions from the upper reaches of Johnson Creek have also effected increased 
concentrations within the lower reaches of Johnson Creek (Figure 56).
Comparisons of soluble reactive phosphorous and organic phosphorous, which are restricted 
by data availability to the present project and the 1980 baseline study, indicate that increases in
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Figure 54. Comparison of Median Total Ammonia Concentrations
along Johnson Creek
J13 #5/J7 J8 J6 J5 J4 J3 J1
Sampling Site
Figure 55. Comparison of Median Total Ammonia Concentrations 
along Pangborn and Squaw Creeks
Median Total Ammonia Concentrations,








Figure 56. Comparison of Median Nitrate+Nitrite Concentrations
along Johnson Creek
Median Nitrate + Nitrite Concentrations,
Johnson Creek Sites
Figure 57. Comparison of Median Nitrate+Nitrite Concentrations
along Pangborn and Squaw Creeks
Median Nitrate + Nitrite Concentrations, 
Pangborn and Squaw Creeks
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phosphorous within the stream have occurred largely in form of organic phosphorous (Figures 58 
through 61). The plots of median soluble reactive phosphorous values indicate a slight 
decreasing trend in the upper reaches of Johnson Creek (Figure 58) and an increasing trend 
within Pangbom Creek (Figure 59). Median values for all other portions of the stream show 
virtually no change, and Mann-Whitney tests did not reveal any statistically significant 
differences.
Conversely, plots of median organic phosphorous values indicate a consistent trend of 
increasing concentrations along the entire length of Johnson Creek, particularly within the upper 
reaches, (Figure 60) and slight increases for both Pangbom and Squaw Creeks (Figure 61). In 
addition, Mann-Whitney tests reveal that statistically, highly significant increases (p < 0.001) in 
the organic phosphorous concentrations have occurred along the length of Johnson Creek since 
1980, along with a moderately significant increase (0.02 < p < 0.05) within Squaw Creek.
Comparisons of total phosphorous plots of the median values reveal an overall increase since 
1980 along the length of Johnson Creek (Figure 62) and within both Pangbom and Squaw Creeks 
(Figure 63). In addition, Mann-Whitney tests indicate statistically significant increases in total 
phosphorous concentrations at sampling sites J1 and #5/J7 between 1980 and 1996. Median plots 
show a trend of decreasing total phosphorous between 1989 and 1996 along Johnson Creek and 
within Pangbom Creek. However, Mann-Whitney tests do not indicate any statistically 
significant decreases since 1989.
Dissolved Oxygen
Comparisons of median dissolved oxygen concentrations (Figures 64 and 65) and median 
percent saturation levels (Figures 66 and 67) indicate an improving trend throughout much of the 
watershed, particularly within the upper reaches of Johnson Creek. Median values at sampling
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Figure 58. Comparison of Median Soluble Reactive Phosphorous 
________ Concentrations along Johnson Creek
Median Soluble Reactive 
Phosphorous Concentrations, 
Johnson Creek Sites
Figure 59. Comparison of Median Soluble Reactive Phosphorous 
Concentrations along Pangborn and Squaw Creeks
Median Soluble Reactive 
Phosphorous Concentrations,
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Figure 61. Comparison of Median Organic Phosphorous Concentration 
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Figure 63. Comparison of Median Total Phosphorous Concentrations 
along Pangborn and Squaw Creeks
Median Total Phosphorous Concentrations, 





Figure 64. Comparison of Median Dissolved Oxygen Concentrations
Figure 65. Comparison of Median Dissolved Oxygen Concentrations
along Pangbom and Squaw Creeks
Median Dissolved Oxygen Concentrations, 
















Figure 66. Comparison of Median Dissolved Oxygen Saturation Levels 
_____________________ along Johnson Creek
Figure 67. Comparison of Median Dissolved Oxygen Saturation Levels 
along Pangborn and Squaw Creeks
Median Dissolved Oxygen Saturation Levels, 





sites J13 dovrastream to J8, which are well below 8.0 mg O2/L for both previous studies, were 
found to approach or even exceed this standard. Statistically significant improvements were also 
revealed by Mann-Whitney tests at site J13 for comparisons with both the 1980/1981 and 
1988/1989 data, at site J8 since 1980, and site #5/J7 since 1989. Median values also indicate an 
improving trend for both Pangbom and Squaw Creeks with highly significant statistical 
improvement (p < 0.001) observed for Pangbom Creek since 1980. Percent saturation levels also 
show statistically significant improvements at sites J13 and #5/J7 (Figures 66 and 67). The 
improvements in dissolved oxygen closely correspond with the reductions observed for ammonia 
(Figures 54 and 55) and both may be related to efforts to reduce the direct introduction of farm 
waste into the stream.
Despite the improvements observed within the upper reaches of Johnson Creek, the 
downstream sag, below the influence of Pangbom and Squaw Creeks, is more pronounced, to the 
point that both the median dissolved oxygen values as well as the median percent saturation 
levels fall below previously recorded values within the lower reaches of Johnson Creek (Figures 
64 and 66). Mann-Whitney tests did not show statistically significant degradation of dissolved 
oxygen concentrations at site J1 but did show moderately significant degradation (0.02 < p <
0.05) for the percent saturation levels. The apparent increase in oxygen demand below the 
Pangbom Creek confluence may be associated with a number of sources including the increase of 
ammonia observed at sampling sites J8 and #5/J7 (Figure 54), the increase in organic 
phosphorous (Figures 60 and 61), and/or continued input from the area of the Clearbrook Ditch. 
Fecal Conform
The results of the trend analysis for fecal coliform are presented in Figures 68 and 69. 
Comparison of median concentrations shows a substantial decrease between 1980 and 1981 and a
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Figure 68. Comparison of Median Fecal Coiiform Concentrations
along Johnson Creek
Median Fecal Colifoitn Concentrations, 
Johnson Creek Sites
Figure 69. Comparison of Median Fecal Coiiform Concentrations
along Pangborn and Squaw Creeks
Median Fecal Coiiform Concentrations, 





lesser decline from 1989 to the present along most of the length of Johnson Creek. A similar 
trend is also observed for Pangbom Creek. The trend for Squaw Creek is also one of declining 
concentrations, however, at a substantially lower magnitude. Because of its highly variable 
nature, trends of median fecal coliform values are less meaningful than trends for other water 
quality parameters. Mann-Whitney tests, however, show statistically significant improvements 
since 1980 at sampling sites J1 and P9, and since 1989 at site J8. As with dissolved oxygen, the 
decreases observed in fecal coliform concentrations roughly correspond with the decreases 
observed for ammonia (Figures 54 and 55) and both are likely related to efforts to reduce the 
direct input of farm waste into the stream.
CONCLUSIONS AND RECOMMENDATIONS
The data obtained and assessed during this project indicate that the quality of stream water 
within the Johnson Creek watershed has improved over the past two decades. This improvement 
is most likely attributable to the implementation of BMPs and efforts by the WCD, working in 
cooperation with many of the area dairy farmers, to better manage farm waste. However, despite 
better farm waste management and general improvements in water quality, the stream water 
continues to fall below state, class-A-stream standards and several areas of the stream are still 
significantly impaired.
Water Quality Deficiencies and Potential Source Areas
Water quality analyses show that the streams within the basin still contain high levels of 
nutrients, high fecal coliform concentrations, and lower than desired levels of dissolved oxygen. 
The data also show that turbidity levels, while greatly improved, along with water temperature, 
were on occasion, in excess of state, class-A-stream standards within specific areas of the stream.
96
Ammonia levels have diminished substantially throughout much of the stream, which has 
likely resulted from the construction of structural BMPs designed to curtail the direct input of 
farm waste (i.e. fences, containment slabs with curbs, roof gutters and down spouts, and manure 
lagoons), and better overall manure management. However, high ammonia concentrations still 
persist within certain areas of the stream, and unionized ammonia concentrations were, on 
occasion, found to be in violation of the state and federal chronic criteria. Nitrates and 
phosphates, in contrast, both exhibit trends of increasing concentrations for the past 20 years. 
This increase is likely a reflection of the increased herd sizes in the watershed, which have nearly 
doubled since 1980, and the subsequent increase in the overall voliune of manure requiring 
dispersal (Gillies et al., 1998).
The data also show that, while still impaired relative to state, class-A-stream standards, fecal 
coliform concentrations have decreased and dissolved oxygen levels have improved, both of 
which may also be attributable to the implementation of BMPs. Turbidity levels throughout most 
of the watershed have also been reduced substantially, which is likely the direct result of fencing 
and stream-side revegetation projects (Dickes and Merrill, 1990; and Gillies et al., 1998). 
However, turbidity levels continue to exceed the state, class-A-stream standard within the 
Clearbrook Ditch and the upper reaches of Johnson Creek on a regular basis. Water temperature, 
which varies directly with air temperature, only exceeded the state, class-A-stream standard 
during the hottest summer months and only in the shallow upper reaches of Johnson Creek.
Examination of the sampling site box plots reveals a conspicuous, reoccurring pattern for 
particular water quality parameters at several of the sampling sites, which suggest the proximity 
of potential farm waste input sources. Most notable are the areas of the Clearbrook ditch 
(sampling site CB7) and the upper reaches of Johnson Creek (sampling sites J13, and J14), both
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of which consistently exhibit higher than average levels for turbidity, conductivity, ammonia, 
phosphates (particularly organic phosphorous), and to the degree discernible, fecal coliform. In 
addition, these two areas also produced higher than average BOD levels during the diy-season 
and had consistently low dissolved oxygen throughout the project.
Although not as prominent as at Clearbrook Ditch and upper Johnson Creek, notably higher 
values for some parameters were also observed for the Sumas and Pangbom Creek sites. Sumas 
Creek, on occasion, contained high ammonia and fecal coliform concentrations, and regularly 
produced higher than average phosphates (particularly soluble reactive phosphorous). Although 
restricted to the summer, slightly elevated BOD values were also observed in this area. Box plots 
for the Pangbom Creek sites show significantly elevated levels of nitrates, and because the 
majority of the nitrogen within the stream is in the form of nitrate, total nitrogen values were also 
extremely high. Organic nitrogen and soluble reactive phosphorous levels were also 
conspicuously higher than average within Pangbom Creek.
Box plots for the nutrient data, when arranged by sampling date, also display an obvious 
seasonal trend. The plots show that the highest nutrient concentrations occur during the wettest 
portion of the year, when precipitation is greatest and the groimd is saturated, and gradually 
diminish throughout the year. This alludes to the fact that the majority of the high concentrations 
are the result of contaminated overland flow entering the stream. The greatest concentrations 
were observed during Febmary, following the melt-off of January snow. This may have resulted 
from farmers spreading manure over the snow-pack (which was observed), which then melted 
and entered the stream overland, or, in part, as a result of delayed manure spreading.
One notable exception to the seasonal trend are the nitrate concentrations within Pangbom 
Creek, which progressively increase over the summer months. In contrast to Johnson Creek,
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nitrate+nitrite concentrations also tend to decrease in a downstream direction. One feasible 
explanation for the observed trend is an up-stream source, possible Pangbom Lake, which 
continually supplies the ereek with a relatively steady quantity of nitrates. As discharge 
diminishes through the summer, the creek becomes progressively more concentrated. 
Simultaneously, groundwater dilutes the stream, gradually diminishing nitrate concentrations as 
the stream progresses down-slope. The groundwater itself is also a likely source for the high 
nitrate concentrations within the stream, in which case, the progressive increase in the 
concentrations observed over the course of the summer may be the result of progressively 
diminishing input from overland flow or interflow.
Computer models, which were used to reconstruct nutrient loading conditions, indicated 
several possible source areas for nutrient input and substantiated much of the box plot 
interpretation. The models construeted to predict nitrogen transport showed that majority of the 
ammonia entered the stream as dispersed loads in the upper reaches of Johnson Creek, and to a 
lesser degree, as dispersed loads in the vicinity of the Clearbrook Ditch. Despite high ammonia 
concentration within the Clearbrook Ditch, the discharge from the ditch alone is not sufficient to 
account for the concentrations observed within Johnson Creek and model calibration recurrently 
required the application of nonpoint ammonia loading along this reach of the stream. Nitrogen 
modeling also showed that the majority of the nitrates observed within Johnson Creek originate 
in Squaw and Pangbom Creeks, and enter Johnson Creek directly at the confluence of each 
tributary. Similar to ammonia, modeling of total phosphorous showed that the majority of the 
phosphates observed in Johnson Creek entered the stream as dispersed loads in the upper reaches 
of Johnson Creek and in the vicinity of the Clearbrook Ditch.
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Nutrient modeling also reaffirmed the seasonal trend observed for the box plots. The models 
showed that the highest loading occurs during the wet-season, when the ground is saturated and 
precipitation is highest. Nutrient loading then progressively diminishes throughout the spring 
and summer months.
By April, 1990, following the release of the 1988/1989 DOE report, 91 percent of the BMP 
projects planned for the watershed had been implemented (Dickes and Merrill, 1990). Since that 
time, all of dairies currently operating within the basin have, at a minimum, implemented the use 
of structural BMPs of one form or another (Gillies et al., 1998). However, for BMPs to be fully 
effective, managerial tools and techniques need to be implemented as well, and revised regularly 
to accommodate dynamic conditions such as weather, herd size, and crop fertilization 
requirements.
Presently, the WCD advocates the use of a ‘‘‘'Farm Plan" to assist dairies with the task of 
animal waste management and fertilization. At the request of the individual dairyman, the WCD 
will assist a farm in formulating an effective plan with contingencies specific to each farm. 
Figure 70 shows the location of all the dairies currently operating within the Johnson Creek 
watershed, and indicates the status of each dairy’s farm plan including whether or not a current 
manure application schedule is included, the present herd size, and the ratio of animal units to 
land receiving fertilizer. Figure 71 shows the location of only those dairies which have herd 
sizes greater than 300 animal units.
Of the 38 dairies currently operating in the basin, 15 have up-to-date farm plans and 14 of 
those have current manure application schedules. Presently, 23 farms either never formulated a 


























































































requested assistance from the WCD in updated older plans, so, although operating on an outdated 
plan, assumably the operators of these dairies are at least cognizant of proper manure 
management procedures.
Within the areas with the most impaired water quality, namely the upper portion of Johnson 
Creek and the Clearbrook Ditch, a number of farms may be contributing to the problem. Of the 
23 dairies operating without current farm plans, five are located along the upper reaches of 
Johnson Creek, and all of these have animal containment areas located directly adjacent to the 
affected water way (Figure 70). Of these five farms, two have herd sizes in excess of 400 
animals units, and one has over 1000 animals units (Figure 71). Acreage information is limited, 
but the animal-to-acre ratio for these farms also appears to be fairly high compared to the other 
dairies in the basin. In the area of the Clearbrook Ditch, one farm is operating without a current 
plan and has a containment area located adjacent to the waterway. This farm, however, is 
reported to support less than 20 cows, and the impairment observed for the Clearbrook Ditch may 
be attributable to one or several of the larger farms with current plans located farther up-stream 
along the ditch (Figure 70).
In the area of Sumas Creek, which was found to have intermittent water quality problems, all 
of the dairies have current farm plans, including up-to-date manure application schedules. 
However, at least one of these farms is known to deviate from prudent management practices on 
occasion (Gillies et al., 1998). All of the farms in this area have animal to acreage ratios less 
than 3.0, and only one dairy herd size exceeds 300 animal units (Figure 71).
Within Pangbom Creek, whether or not the source of the high nitrates and elevated 
phosphorous levels are related to dairy farming or a natural phenomena is unknown, and further 
investigations in this area are needed. Pangbom Lake is one of several late-Pleistocene bogs that
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formed within the Lynden outwash terrace (the upland area from which Pangbom and Squaw 
Creeks issue) during the waning stages of the Fraser Glaciation (Easterbrook, 1963, 1976). The 
nitrate and phosphate concentrations observed in the stream may be originating from organic 
material within the bog’s thick peat and muck deposit (US Soil Conservation Service, 1992).
The nitrates observed in Squaw Creek, which also originates in a thick deposit of muck, may also 
propagate from a natural source. This, however, does not explain well the increase in the nitrate 
and phosphate concentrations observed for the past 20 years. Several farms in both areas operate 
with outdated or no farm plan, including one adjacent to Pangbom Creek with a herd size in 
excess of 300 animals (Figures 70 and 71).
In addition to the water quality problems for specific areas and farms, the overall increase of 
nitrate and phosphate concentrations observed throughout the basin has likely resulted from a 
nearly two-fold increase in the total number of animals within the watershed over the past two 
decades. In 1980, the basin had 50 commercial dairies with a total of approximately 7,500 
animals for an average herd size of 150 animal units per farm (Overdorff, 1981). Presently, only 
38 dairies still operate, but the average herd size is approximately 350 animal units per farm 
(Figure 70) and a total of nearly 14,000 animals live in the basin (Washington DOE, 1995; and 
WCD, 1998). Because manure is not generally exported from the basin (Gillies et al., 1998), the 
observed increase in nutrients within the streams may be wholly attributable to increased manure 
production.
Water Quality Restoration
Despite the implementation of BMPs and associated water quality improvements, water 
quality deficiencies, which have an effect throughout the basin, still persist and can be linked to
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specific source areas. Future restoration efforts should therefore, at a minimum, focus on 
improvement projects which target these specific areas.
The computer models constructed to identify source areas were used to predict the potential 
water quality conditions that could result if loading from the major source areas were to be 
reduced. The conditions represented by the March 10 models were used to develop restoration 
scenarios for nutrients because the modeled conditions possessed moderately high loading under 
typical wet-season conditions. The observed conditions represented in the September 4 dissolved 
oxygen/BOD model were utilized for similar reasons to predict potential improvements for 
dissolved oxygen.
Figures 72 and 73 show the predicted ammonia concentrations following the removal of the 
dispersed loading from the upper reaches of Johnson Creek and the removal of all dispersed loads 
respectively. A significant decrease in downstream ammonia concentrations is predicted by 
removing just the upper Johnson Creek load. However a peak concentration of nearly 0.5 mg 
N/L remains in the vicinity of the Clearbrook Ditch (Figure 72). Once the dispersed loading 
from this area is removed as well, all of downstream concentrations decrease to approximately 
0.1 mg N/L (Figure 73). The only remaining ammonia-loads affecting Johnson Creek are derived 
directly from each of the tributaries, all of which show a minimum impact.
The predicted downstream nitrate+nitrite concentrations following a reduction in the 
concentrations emanating from Squaw and Pangbom Creeks are shown in Figures 74 and 75. 
Nitrate+nitrite concentrations within each tributary were reduced to 2.0 mg N/L as removing all 
of the nitrates is not likely achievable. A reduction in the nitrate concentrations also assumes an 
anthropogenic origin. A reduction in the concentrations within Squaw Creek has a minimal 
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nitrates emanating from Pangbom Creek, which has higher initial nitrate+nitrite concentrations 
than Squaw Creek, has a more significant impact (nearly 1.0 mg N/L) on downstream 
concentrations (Figure 75). If a reduction to 2.0 mg N/L could be attained within both 
tributaries, the result within Johnson Creek would be concentrations typically below 4.0 mg N/L. 
Nitrate reductions for other minor sources such as Sumas Creek and the nonpoint source loads 
along Johnson Creek could also produce moderately beneficial results. Reductions in ammonia­
loading, which are incorporated in the Squaw and Pangbom Creek reduction scenarios (Figures 
74 and 75), do not generate a significant reduction in nitrates.
The effects of removing the dispersed total phosphorus-loads are shown in Figures 76 and 
77. As with the ammonia simulations, the removal of the dispersed phosphate-load from the
upper reaches of Johnson Creek effects a significant reduction in the downstream concentrations. 
However, a peak near the Clearbrook Ditch of nearly 2.0 mg P/L remains (Figure 76). By 
removing the dispersed loading in the vicinity of the Clearbrook Ditch as well, the concentrations 
within Johnson Creek are reduced to or below 100 pg P/L downstream to the confluence of 
Sumas Creek (Figure 77). The only remaining phosphate loads affecting Johnson Creek are 
derived directly from each of the tributaries, all of which, with the exception of Sumas Creek, 
have a minimum impact on the concentrations in Johnson Creek. Total phosphorous loads from 
Sumas Creek have a moderately significant impact on the water quality in Johnson Creek and 
efforts to reduce concentrations here may be warranted as well.
Johnson Creek, with its low stream gradient and associated low velocity, possesses a very 
low reaeration potential. Therefore, the introduction of even minimal oxygen demand below the 
influence of Pangbom Creek and the other higher gradient tributaries has a significant effect, 






































































Pangbom Creeks are important sources of dissolved oxygen and the preservation of the water 
quality within these tributaries is vital to future improvements within Johnson Creek.
If the higher than average BOD observed for the Clearbrook Ditch and the upper end of 
Johnson Creek (sampling site J13) are reduced to 2.0 mg/L, minimal downstream improvements 
in the dissolved oxygen concentrations are produced (Figure 78). This occurs because the effects 
of BOD within the upper portion of Johnson Creek are quickly offset by the introduction of 
highly oxygenated water from Squaw and Pangbom Creeks and because the Clearbrook Ditch 
contributes almost no flow, particularly during the dry-season. If the oxygen demand modeled as 
dispersed BOD-loading is removed, the oxygen sag below the confluence of Pangbom Creek is 
significantly diminished (Figure 79). This dispersed BOD-load, which likely represents decaying 
Reed Canary Grass, could be diminished through a reduction in nutrients and a subsequent 
reduction in the proliferation of aquatic vegetation. The predicted dissolved oxygen 
concentrations produced within the lower portion of Johnson Creek under this scenario still fall 
below the state, class-A-stream standard, with concentrations ranging from approximately 6.0 to 
9.0 mg O2/L, which may be the natural low-flow condition.
Significant water quality improvements within the Johnson Creek watershed will likely be 
dependent upon 100 percent participation and adherence by area farmers in a BMP program that 
stresses pmdent and dynamic farm waste and fertilization management. For the present, a 
continued effort should be made to convince all the dairymen operating in the basin to actively 
participate in the existing WCD “Form Plan" program.
Because the water quality problems in the watershed are predominantly nonpoint source in 
origin, future implementation of a standard TMDL, originally devised to regulate point sources, 
may not generate the desired improvements in water quality. Future regulatory programs would
110







be most effective if designed to oversee prudent farm waste management compliance, which may 
include requiring farms to provide adequate manure storage for a given herd size, capping herd 
sizes, and mandating appropriate manure dispersal periods. Beneficial long term programs could 
include the reinstatement of a dairy buy-out program to reduce the overall manure production in 
the basin. A buy-out program aimed at the eventual establishment of a stream buffer, particularly 
along the upper reaches of Johnson Creek may provide even greater long term benefit.
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APPENDIX A (FIELD DATA)
Dec. 181AM)
Site# Flow fcfs) TDS /Dom) Turb. (ntu) fiH W. Temo. (C) DO ('mo 0/t) DO ('%saH Wink, fma 0/i)
J1 91.27 140 2 7.8 6.7 5.10 41.1 *
SM2 8.40 120 20 7.7 7.0 6.71 54.4 *
J3 88.20 140 0 7.7 6.7 4.50 36.2 It
J4 123.02 140 4 7.8 6.8 4.80 38.7 *
J5 97.11 140 10 7.8 6.8 5.86 47.3 *
J6 134.76 130 30 7.8 6.9 6.94 56.1 *
CB7 0.58 220 10 7.3 8.3 1.35 11.3
J8 102.33 120 22 7.5 6.8 7.70 62.2 *
P9 16.23 120 0 7.5 7.3 10.25 83.7 *
P10 15.64 110 2 7.1 7.4 5.53 45.2 *
SQ11 46.34 80 10 7.3 6.7 9.45 76.1
SQ12 43.29 100 8 7.4 7.2 9.39 76.5 *
J13 52.90 140 70 7.3 6.9 6.70 54.2 *
J14 1.33 180 4 7.5 6.8 3.13 25.3 *
Pre Cal. 0@0 200 @ 200 7.0 @ 7.0
Post Cal. 0@ 0 197 @ 200 6.9 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 8:30 AM and 12:00 AM
Air Temp: 6.0 C windy, raining
Dec. 18 (PM)
Site # Flow (cfs) TbS /Dom) Turb. (ntu) fit! W. Temo. (C) bo (ma OA) bo /%sat) Wink. <ma O/L)
J1 117.29 160 6 7.8 6.9 5.48 44.3 *
SM2 9.40 120 24 7.7 7.1 6.82 55.4 *
J3 100.84 150 2 7.8 6.9 4.62 37.4 *
J4 131.02 140 6 7.6 7.1 4.93 40.1 *
J5 104.73 160 16 7.7 7.1 5.90 47.9 •
J6 145.23 130 30 7.5 7.2 7.25 59.0 *
CB7 0.58 220 8 7.2 8.7 1.31 11.0 *
J8 115.87 120 22 7.5 7.1 7.86 63.9 •
P9 15.98 140 4 7.4 7.5 10.44 85.6 *
P10 15.09 110 2 7.0 7.6 5.72 47.0 •
SQ11 40.17 80 10 7.2 7 9.51 77.1 •
SQ12 38.73 100 12 7.3 7.4 9.47 77.5 *
J13 61.15 150 80 7.5 7.2 6.89 56.1 *
J14 1.47 180 4 7.5 7.1 3.26 26.5 *
Pre Cal. ioo^ioo 7.0 @ 7.0
Post Cal. 0@0 197 @200 7.0 @ 7.0
Drift 0 0-3 0
Notes: Sampling conducted between 2:00 PM and 6:00 PM
Air Temp: 7.2 C windy, raining
Dec. 19 (AM)
§ite^ Flow (cfs) TDS (oom) Turb. (ntu) fiH W. Temo. /'O bo (ma 0/L) bO /Usat) Wink, (ma OA)
J1 172.87 100 2 7.7 6.8 5.59 45.1 *
SM2 7.10 100 0 7.6 7.3 6.86 56.0 *
J3 124.26 120 4 7.6 7.0 5.74 46.5 *
J4 141.75 130 4 7.7 7.0 5.24 42.5 •
J5 116.84 130 6 7.6 7.1 5.82 47.3 *
J6 162.42 140 6 7.6 7.0 6.53 52.9 *
CB7 0 58 220 2 7.3 8.5 1.13 9.5 *
J8 108.03 130 4 7.7 7.2 7.75 63.1 *
P9 13.53 120 0 7.6 7.5 10.58 86.7 *
P10 13.44 60 0 7.1 7.5 4.54 37.2 *
SQ11 39.79 110 2 7.7 7.3 9.54 77.9 *
SQ12 40 80 130 0 7.5 8.0 9.27 76.8 *
J13 43 99 150 28 7.6 7.2 6.73 54.8 *
J14 1.31 180 4 7.5 7.1 3.97 32.3
Pre Cal. 200 @200 7.0 @ 7.0
Post Cal. 0@ 0 198 @ 200 8.9 @ 7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 7:30 AM and 11:00 AM




Site# Flow fcfs) TDS (oom) Turb. (ntu) EH W. Temo. fC) DO (ma O/L) DO /'%S3f) Wink, fma O/L)
J1 148.37 110 4 7.4 7.2 5.36 43.6 *
SM2 5.46 110 4 7.6 7.5 6.71 55.0 *
J3 112.41 120 4 7.7 7.3 5.02 41.0 *
J4 99.96 120 10 7.6 7.4 4.79 39.2 *
J5 89.94 130 4 7.7 7.5 5.40 44.3 *
J6 79.25 130 14 7.6 7.6 6.36 52.3 *
CB7 0.58 270 2 7.4 8.9 0.95 8.0 *
J8 99.41 130 8 7.7 7.7 7.47 61.5 *
P9 13.55 120 0 7.7 7.8 9.79 80.8 *
P10 12.12 120 0 7.3 7.7 4.17 34.3 *
SQ11 41.43 60 0 7.7 7.9 8.99 74.4 *
SQ12 38.77 120 0 7.6 8.5 8.85 74.2 *
J13 38.27 150 30 7.6 7.5 6.32 51.8 *
J14 1.33 200 4 7.5 7.3 2.85 23.3 *
Pre Cal. 0@0 200 @ 200 7.0
Post Cal. 0@0 197 @ 200 6.9 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 
Air Temp: 8.3 C
2:30 PM and 6:00 PM 
windy, cloudy
Dec. 20 (AM>
Site# Flow (cfs) TDS (oom) Turb. (ntu) EH W. Temo. 70 DO (ma O/L) D0 7%saf) Wink. 7mo O/L)
J1 109.91 140 2 7.8 7.2 5.29 43.1 *
SM2 6.27 120 20 7.7 7.0 7.60 61.6 *
J3 88.19 140 0 7.7 6.7 4.50 36.2 *
J4 120.54 140 4 7.8 7.2 4.63 37.7 *
J5 97.11 140 10 7.8 6.8 5.86 47.3 *
J6 132.66 130 30 7.8 7.3 6.32 51.6 *
CB7 0.58 220 10 7.3 8.6 1,41 11.8 *
J8 89.70 120 22 7.5 6.8 7.70 62.2 *
P9 10.28 120 0 7.5 7.5 10.69 87.6 *
P10 8.12 110 2 7.1 7.4 5.53 45.2 *
soil 33.50 80 10 7.3 7.3 9.34 76.2
SQ12 29.08 100 8 7.4 8.2 8.98 74.8 *
J13 32.86 170 8 7.6 7.3 6.45 52.6 *
J14 1.20 180 4 7.5 7.4 4.70 38.4 *
Pre Cal. oWo 200 @ 200 7.0 @ 7.0
Post Cal. 0@ 0 197 @ 200 7.0 @ 7.0
Drift 0 0-3 0
Notes: sampling conducted between 8:00 AM and 11:00 AM
Air Temp: 8.0 C windy, clear
Dec. 20 (PM>
Site# Flow (cfs) TDS (oom) Turb. (ntu) eh W. Temo. /C) /mo O/L) DO (%sat) Wink, /mo O/L)
J1 97.63 130 0 7.7 7.3 5,18 42.3
SM2 5.98 120 16 7.7 7.1 7.42 60.3 *
J3 85.67 130 0 7.7 7.0 4.36 35.3 *
J4 114.45 140 4 7.7 7.2 4.45 36.2 *
J5 93.41 140 8 7.8 6.9 5.72 46.3 *
J6 116.34 130 26 7.8 7.3 6.32 51.6 *
CB7 0.58 200 10 7.4 8.6 1.38 11.6 *
J8 76.00 120 22 7.3 7.0 7.68 62.3 *
P9 9.31 120 0 7.4 7.5 10.34 84.8 *
P10 9.01 110 2 7.1 7.5 5.60 45.9 *
soil 33.02 80 10 7.1 7.5 9.23 75.7 *
SQ12 34.22 80 4 7.2 8.2 8.90 74.1 *
J13 30.07 170 8 7.4 7.6 6.34 52.1 *
J14 1.19 160 2 7.4 7.6 4.51 37.1 *
Pre Cal. 0@ 0 200 @ 200 7.0@ 7.0
Post Cal. 0@ 0 197 @ 200 6.9 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: iiampiing conducted between 2:30 PM and 6:00 PM




Site# Fiow (cfs) IDS (Dom) Turb. Infu) bh W. Temo. 1C) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 78.34 150, 150 0, 0 7.0, 7.1 2.7, 3 6.92 51.3 *
SM2 7.96 140 0 7.3 4.4 8.75 67.1 *
J3 66.99 150 2 7.0 2.6 6.29 46.5 *
J4 54.43 160 0 7.1 2.8 6.32 46.9 •
J5 69.28 150 10 7.2 3.0 7.95 59.3 *
J6 55.80 160, 160 4, 2 7.2, 7.2 3.4, 3 9.15 68.8
CB7 1.38 250 4 7.1 5.5 5.07 39.8 *
J8 59.03 150 0 7.2 3.4 9.93 74.6 *
P9 9.88 140 0 7.1 4.0 11.25 85.6
P10 12.27 130 0 7.0 3.9 6,47 49.1 *
SQ11 18.53 120 10 7.0 2.8 10.95 81.3 *
SQ12 8.76 150 0 7.2 3.8 10.71 81.1 *
J13 27.46 180, 180 15, 15 7.0, 7.1 2.2, 2 8.85 64.9 *
J14 0.68 210 0 7.2 1.1 8.32 59.7 *
Pre Cal. UWo 200 @200 7.0 @ 7.0
Post Cal. 0@0 197 @ 200 6.9 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 2:00 PM
Air Temp: 0 0 C_____________snowing and very windy
Jan. 21
Site# Flow (cfs) TDS (Dom) Turb. (ntu) bh W. Temo. (C) DO (ma O/L) b6 (oAsat) Wink, (ma O/L)
J1 75.22 130 0 7.0 0.6 8.82 62.7 7.92, 7.82(FR)
SM2 8.45 110, 110 0, 0 7.2, 7.2 3.2, 3 9.34 69.9 *
J3 70.11 130 0 7.3 0.3 8.90 62.9 *
J4 53.21 130 0 7.2 0.3 8.88 62.8 *
J5 69.55 130 8 7.3 0.5 9.80 69.6 *
J6 47.25 140 2 7.2 1.3 10.32 74.4 9.27
CB7 1.15 200, 200 4, 2 7.2, 7.2 1.6, 2 8.15 59.1 •
J8 56.21 140 4 7.2 1.8 10.38 75.6 *
P9 7.63 130 0 7.3 2.9 11.95 88.9 *
P10 11.45 120, 120 0, 0 7.1, 7.1 2.6, 2 7.31 54.1 6.57
soil 14.06 110 24 7.1 0.4 12.73 90.2 *
SQ12 6.43 120 0 7.3 0.4 12.48 88.4 *
J13 22.08 160 22 7.0 0.8 8.55 61.0 *
J14 0.65 190 0 7.2 0.2 7.04 49.7 *
PreCai. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@0 197 @ 200 7.0 @ 7.0
Drift 0 0-3 0
Notes: Sampling conducted between 10:00 AM and 2:00 PM
Air Temp: 0.0 C ~1.5 ft. of snow on grd, -0.5" sur. ice @ J14, mod windy
Jan. 22
Site# Fiow (cfs) TDS (Dom) Turb. (ntu) BH W. Temo. (C) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 61.59 0, 0 0, 0 7.3, 7.3 1.1, 1 9.45 67.9 *
SM2 7.71 110 0 7.2 4.1 9.42 71.8 *
J3 65.17 110 0 7.2 0.8 8.68 62.0 *
J4 51.68 130 0 7.0 1.1 8.36 60.0 6.81
J5 62.34 120 8 7.4 1.5 9.38 67.9 *
J6 37.51 140, 140 2. 2 7.0, 7.0 2.2, 2 10.05 73.7 *
CB7 1.01 240 4 6.9 5.6 4.25 33.4 *
J8 53.58 140 2 7.2 2.0 11.05 80.8 9.08
P9 6.08 140 0 7.2 3.7 12.20 92.2 *
P10 9.75 130 0 6.5 3.2 7.37 55.2 *
soil 13.20 100 30 7.0 0.6 13.08 93.0 *
SQ12 5.52 110 0 6.8 0.3 12.58 88.9 *
J13 8.53 160 22 6.9 0.9 8.54 61.1 *
J14 0.62 190, 190 0, 2 6.7, 6.8 0.2, 1 5.55 39.2 *
Pre Cal. 0^"0 200 @200 7.0 @7.0
Post Cal. 0@0 197 @200 6.9 @ 7.0
Drift 0 0-3 0.0-0.1
Notes; Sampling conducted between 11:00 AM and 3:00 PM




&ite^ Flow (cfs) TDS (oom) Turb. (ntu) eh W. Temo. (C) DO (ma O/L) Dt) l'%saf) Wink, (ma O/L)
J1 183.67 100, 100 10, 10 7.8, 7.7 3 5, 4 6.95 52.3 7.30
SM2 12.17 100 6 7.9 4.3 7.77 59.5 *
J3 144.89 100 10 7.9 3.5 6.82 51.4 *
J4 121.66 100 10 7.8 3.5 7.32 55.1 *
J5 110.86 110, 100 12, 11 7.9, 7.8 3.8, 4 8.31 63.0 *
J6 110.42 110 11 7.8 5.2 8.52 66.5 9.16
CB7 1.43 180 11 7.8 6.1 4.17 33.2 *
J8 100.02 110 9 7.9 4.3 9.66 73.9 It
P9 15.37 100 1 7.9 5.2 11.08 86.4 *
P10 16.73 90 1 7.7 5.0 6.57 51.0 *
SQ11 27.98 80 3 7.8 4.5 10.73 82.5 *
SQ12 14.33 110 2 7.9 5.8 10.22 80.7 *
J13 61.95 120 20 7.9 5.0 8.62 67.0 *
J14 1.01 150 13 7.9 4.3 4.54 34.8 *
Pre Cal. 0@ 0 12.9 @ 12.7 7.0 @ 7.0
Post Cal. 0@ 0 12.8 @ 12.7 6 9@ 7.0
Drift 0 N/A 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 2:00 PM
Air Temp: 5.8 C____________mod windy, clear
Feb. 11
Site # Flow (cfs) TDS (oom) Turb. (ntu) bB W. temo. (C) DO (ma O/L) D6 (%sat) Wink, (ma OA)
J1 115.02 100 8 7.9 4.1 7.19 54.8 *
SM2 10.23 100 5 8.0 5.0 7.98 62.0 7.96
J3 94.62 90 10 7.9 4.1 6.76 51.5 *
J4 101.55 110 8 7.9 4.5 6.86 52.7 •
J5 88.61 110 10 7.8 4.9 7.77 60.2 •
J6 53.04 120 12 7.8 5.2 8.52 66.5 *
CB7 1.43 190 10 7.8 7.5 3.18 26.1 *
J8 69.60 120, 120 8, 10 7.9, 7.9 5.5, 5 9.56 75.0 9.81, 9.92(FR)
P9 13.21 110 0 7.9 6.6 10.09 81.1 *
P10 14.83 110 0 7.8 6.0 5.75 45.6 *
soil 25.14 90 2 7.9 5.6 10.57 83.1 *
SQ12 11.89 120 0 8.0 7.0 10.03 81.3 •
J13 38.22 140, 140 24, 26 7.9, 8.0 5.8, 5 8.39 66.3 *
J14 0.95 170 15 8.0 5.4 4.91 38.5 *
Pre"CaL UWo 12.9 @ 12.7 7.0 @ 7.0
Post Cai. 0@ 0 12.5 @ 12.7 7.1 @ 7.0
Drift 0 N/A 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 4:00 PM
Air Temp: 10.3 C mod windy, clear
Feb. 12
site# Fiow (cfs) TDS (oom) Turb, (ntu) m W. Temo, (C) DO (ma OA) DO (%sat) Wink, (ma OA)J1 99.35 110 5.6 7.9 5.8 6.37 50.3 *
SM2 8.95 110, 110 2, 2 7.8, 7.8 6.6, 7 7.82 62.9 *
J3 83.57 110 8 8.0 5.8 5.77 45.6 6.32
J4 89.95 110 8 7.9 6.0 5.77 45.8 *
J5 71.52 120 8 8.0 6.5 7.48 60.0 *
J6 40.63 120 16 8.0 6.5 8.25 66.2 *
CB7 1.26 190 10 8.0 9.0 3.17 26.9 *
J8 53.29 130 8 8.0 6.6 9.06 72.8 *
P9 10.39 120 0 7.9 7.1 10.89 88.5 *
P10 11 29 120, 120 0, 0 7.9, 8.0 6.6, 7 5.83 46.9 6.10
soil 21.78 90 2 7.9 6.9 10.48 84.8 *
SQ12 11.15 110 0 7.9 7.9 10.14 83.9 *
J13 35.78 150 28 7.9 6.7 7.55 60.8 *
J14 0.92 190 16 7.9 6.8 3.79 30.6
Pre Cal. 200 @ 200 7.0 @ 7.0
Post Cal. 0@ 0 197 @200 7.2 @ 7.0
Drift 0 0-3 0.0-0.2
Notes: Sampling conducted between 11:00 AM and 3:00 PM




Site# Flow (cfs) TDS (com) Turb. (ntu) &H W. Temo. fd) DO (ma 0/L) DO (%sat) Wink, fma 0/L)
J1 64.27 130 0 8.0 5.8 7.09 56.0 *
SM2 8.41 110 0 7.8 6.3 8.37 66.8 *
J3 86.42 120, 120 0, 0 7.7, 7.5 6.0, 6 6.69 53.1 *
J4 75.51 140 0 7.9 6.1 6.63 52.7 6.24
J5 49 13 120 0 7.8 6.2 7.55 60.2 *
J6 32.66 130 0 7.7 6.4 8.58 68.7 *
CB7 1.02 200 2 7.7 8.8 3.22 27.2 2.87
J8 56.72 130 0 7.8 6.7 9.44 76.0 *
P9 10.37 130 0 7.8 7.2 11.01 89.7 *
P10 11.28 130 0 7.8 7.0 6.04 49.0 it
SQ11 17.15 110, 110 10, 10 7.9, 7.8 6.8, 7 10.89 87.9 *
SQ12 7.79 130 0 7.9 7.6 10.90 89.5 *
J13 23.03 190 4 7.9 7.0 6.55 53.1 *
J14 0.68 230 0 7.8 8.1 5.88 48.8 *
Pre Cal. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@0 198 @ 200 7.2 @ 7.0
Drift 0 0-4 0.0-0.2
Notes: Sampling conducted between 
Air Temp: 5.7 C
10:30 AM and 3:00 PM 
calm, scattered clouds
Feb. 25
site# Flow (cfs) TDS (oom) Turb. (ntu) BH W. Temo. (d) DO (ma 0/L) DO (%sat) Wink, (ma 0/L)
J1 70.40 120, 120 0, 0 7.9, 7.9 5.3, 5 6.25 48.9 *
SM2 8.15 90 0 8.0 5.4 8.54 66.9 *
J3 76.90 120 0 7.9 5.4 5.50 43.1 *
J4 71.35 130, 130 0. 0 8.0, 7 8 5.5, 5 6.75 53.0 *
J5 45.64 120 2 8.0 5.4 7.84 61.4 *
J6 28.20 140 2 7.9 5.3 7.93 62.0 7.33, 7.33(FR)
CB7 0.93 200 2 7.9 7.5 5.34 43.8 *
J8 29.04 140 0 8.0 5.6 9.30 73.2 *
P9 8.34 130 0 8.1 6.4 11.19 89.5 *
P10 11.98 140 0 8.0 6.3 5.37 42.9 6.04
soil 16.26 110 6 8.0 5.5 8.90 69.9 *
SQ12 6.89 130 0 8.0 6.3 8.98 71.7 •
J13 16.06 160, 160 2, 2 8.0, 8.0 5.8, 6 6.07 48 0 *
J14 0.65 220 0 8.0 6.6 6.97 56.0 *
Pre Cal. 200 @ 200 7.0 @7.0
Post Cal. 0@0 201 @200 7.1 @7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 4:00 PM
I_________ Air Temp: 3.7 C____________very windy, clear
Feb. 26
Slte^ Flow (cfs) TDS (oom) Turb. (ntu) eh W. Temo. (C) DO (ma 0/L) DO (%sat) Wink, (ma 0/L)
J1 62.34 130 0 8.4 4.2 8.02 61.3 *
SM2 7.62 120 0 8.2 5.4 9.06 71.0 *
J3 58.29 120 0 8.0 4.1 7.64 58.2 *
J4 72.67 140 0 8.1 4.2 7.82 59.7 7.52
J5 42.55 130 0 8.0 4.2 8 92 68.1 *
J6 25.05 130, 130 2, 2 7.9, 7.8 4.5, 5 969 74.5 *
CB7 0.86 200, 200 2, 2 7.9, 7.9 7.3, 8 5.33 43.5 *
J8 21.50 130 0 8.0 4.8 10.31 79.7 9.80
P9 9.11 130 0 8.0 5.9 11.54 91.4 *
P10 11.79 130 0 8.0 5.8 7.10 56.1 *
soil 15.00 110 30 7.9 4.9 11.49 89.1 *
SQ12 6 26 120 0 7.9 5.7 11.56 91.1 *
J13 14.31 140 0 7.8 4.9 8.27 64.1 *
J14 0.63 200 0 7.9 6.6 6.99 56.2 *
Pre Cal. 0^"0 200 @200 7.0 @7.0
Post Cal. 0@0 197 @ 200 7.0 @7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 12:00 AM and 4:00 PM




Site a Flow (cfs) TDS (Dom) Turb. (ntu) bh W. Temo. (C) DO (ma O/U DO /%sat) Wink, (ma 0/L)
J1 52.46 120 0 7.2 8.1 7.40 61.5 *
SM2 7.88 110 0 7.4 8.3 8.38 69.9 7.71, 7.57(LR)
J3 40.29 130 0 7.5 8.2 6.98 58.1 *
J4 60.33 120 0 7.2 8.4 7.74 64.7 *
J5 37.01 130 0 7.4 8.4 8.01 67.0 *
J6 38.78 130, 130 0, 0 7.4, 7.4 8.5, 8 8.64 72.4 *
CB7 0.57 210 1 7.4 10.2 4.38 38.2 *
J8 16.41 130 0 7.3 8.6 9.44 79.3 *
P9 7.74 130 0 7.4 8.8 10.75 90.7 *
P10 14.31 130 0 7.3 8.4 7.29 61.0 *
soil 12.08 120 0 7.3 8.9 10.56 89.3 *
SQ12 6.25 120 0 7.3 9.0 11.08 93.9 *
J13 14.35 140, 140 0, 0 7.3, 7.2 8.5, 8 6.79 56.9 *
J14 0.58 200 0 7.3 9.5 9.34 80.1 8.73
PreCal. d^d 200 @200 7.0 @ 7.0
Post Cal. 0@0 200 @ 200 7.0 @ 7.0
Drift 0 0-1 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 3:00 PM
Air Temp: 10.2 C light wind, light rain
Mar. 10
Site# Flow (cfs) TDS (oom) Turb. (ntu) bh W. Temo. (C) d6 (ma O/L) bo r^saf) Wink, (ma OA.)
J1 83.52 110 2 7.3 9.2 6.65 56.6 *
SM2 11.73 100 0 7.4 8.7 7.13 60.0 6.16, 6.21(FR)
J3 74.25 110 2 7.4 9.4 6.50 55.6 6.01
J4 77.95 110 2 7.4 9.4 6.76 57.8 *
J5 64.12 100, 100 4,4 7.4, 7.3 9.2, 9 6.83 58.2 *
J6 51.58 110, 110 8, 7 7.4, 7.2 8.9, 9 7.47 63.2 *
CB7 1.06 190 6 7.3 9.9 2.62 22.7 *
J8 52.24 120 8 7.3 9.1 8.45 71.8
P9 10.73 110 0 7.3 9.7 10.58 91.2 *
P10 14.97 120 0 7.1 9.0 5.97 50.6 *
soil 22.65 100 4 7.2 9.8 10.22 88.3 *
SQ12 9.41 120 0 7.2 9.8 10.93 94.4
J13 33.47 150 18 7.3 9.3 6.15 52.5 *
J14 0.67 170 2 7.3 10.9 6.70 59.4 *
f>re dal. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@0 198 @ 200 7.1 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 4:00 PM
Air Temp: 10.2 C mod windy, overcast-(rained night before)
Mar. 11
Site# Fiow (cfs) TDS (oom) Turb. (ntu) BH W. Temo. (C) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 70.89 100 0 7.4 10.0 6.65 57.7 *
SM2 8.95 110, 110 2, 2 7.7, 7.7 9.8, 9 7.74 66.9 *
J3 70.47 100 0 7.6 10.3 6.56 57.3 5.92
J4 71.64 120 0 7.7 10.5 6.73 59.1 6.21
J5 57.37 110 2 7.6 10.3 7.34 64.1 *
J6 43.59 120 2 7.6 10.7 8.23 72.6 *
CB7 0.93 180 4 7.4 12.0 3.07 27.9 *
J8 50.42 120 2 7.4 10.9 9.15 81.1 *
P9 9.22 110 0 7.6 10.5 10.64 93.4
P10 14.31 120 0 7.3 10.3 6.44 56.3 *
soil 18.23 110 0 7.4 11.7 10.62 96.0 *
SQ12 7.52 120 0 7.4 11.5 10.97 98.7 *
J13 25.15 150, 150 6, 8 7.4, 7.4 11.7, 12 7.30 66.0 *
J14 0.65 180 0 7.4 13.7 9.60 91.2 *
Pre Cai. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@0 197 @200 7.0 @ 7.0
Drift 0 0-3 0
Notes: sampling conducted between 12:00 AM and 4:30 PM




Site# Flow (cfs) IDS iDom) Turb. (ntu) eh W. Temo. fC) DO (ma OA) DO i%sat) Wink, (ma OA)
J1 55.33 130 2 6.8 9.1 6 72 57.1 6.19
SM2 7.36 140 2 7.1 8.2 7.67 63.9 *
J3 51.30 140 0 7.3 9.3 6.79 58.0 tk
J4 53.77 130, 130 0, 0 7.4, 7.3 9.1, 9 7.59 64.5 *
J5 30.12 120 0 7.3 8.8 8.15 68.8 *
J6 24.36 130 2 7.3 8.7 9.13 76.9 8.66
CB7 0.66 210 6 7.2 10.0 6.35 55.1 *
J8 33.25 140, 140 0, 0 7.2, 7.3 8.9, 9 9.76 82.6 *
P9 6.93 140 0 7.2 8.8 10.75 90.7 *
P10 10.74 150 0 7.1 8.2 8.13 67.7 *
SQ11 14.84 130 0 7.1 9.2 11.76 100.2 *
SQ12 6.78 140 0 7.1 9.0 11.39 96.6 *
J13 14.66 180 0 7.2 9.5 8.31 71.3 *
J14 0.62 210 0 7.1 11.8 15.85 143.6 *
Pre Cal. 0@ 0 200 @200 7.0 @ 7.0
Post Cal. 0@ 0 197 @200 7.1 @ 7.0
Drift 0 0-4 0.0-0.2
Notes: Sampling conducted between 10:30 AM and 3:30 PM
Air Temp: 7.3 C____________low clouds, mod, windy, inter showers
Mar. 24
Slte^ Flow (cfs) TDS (Dom) Turb. (ntu) bH W. Temo. (C) DO (ma OA) DO (%sat) Wink, (ma OA)
J1 54.48 130, 130 0, 0 7.1, 7.1 6.0, 6 8.84 70.1 *
SM2 6.85 140, 140 0, 0 7.2, 7.2 6.4, 6 8.70 69.6 «
J3 45.92 100 0 7.2 6.1 9.11 72.4 *
J4 51.08 130 0 74 6.0 9.75 77.4 *
J5 28.60 90 0 8.1 5.8 9.83 77.7 *
J6 20.58 130 0 7.3 5.7 10.79 85.1 10.10
CB7 0.61 170 7 7.7 7.2 9.39 76.5 *
J8 26.90 110 0 7.3 6.4 11.09 88.7 ♦
P9 6.76 90 0 7.1 7.4 11.20 91.6 *
P10 7.98 130 0 7.6 7.3 9.54 77.9 *
soil 13.99 90 0 7.3 6.4 13.09 104.8 *
SOI 2 5.32 100 0 7.3 6.9 12.57 101.7 *
J13 9.76 130 2 7.4 6.8 11.34 91.5 *
J14 0.60 160 0 8.1 8.2 16.15 134.5 14.65,14.80(FR)
D15 2.28 150 10 8.6 8.1 11.08 92.0 *
Pre Cal. 0^15 M @ M 7.0 @ 7.0
Post Cal. 0@0 199 @ 200 7.1 @ 7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 4:30 PM
Air Temp: 3.8 C very windy, clear
Mar. 25
Site# Flow (cfs) TbS room) Turb. (ntu) bh W. Temo. (6) DO (ma OA) DO (%sat) Wink, (ma OA)
J1 44.02 80 0 7.1 6.7 10.42 83.9 9.31
SM2 7.15 110 2 7.7 8.1 9.27 77.0 8.22,8.27(LR)
J3 43.98 100 0 7.4 6.8 10.76 86.9 *
J4 41.95 110, 110 0, 0 7.7, 7.6 6.8, 7 10.49 84.7 *
J5 24.81 110 0 7.7 7.1 10.34 84.0 *
J6 20.19 110 0 7.4 7.7 10.55 86.9 *
CB7 0.62 170, 170 8, 6 7.2, 7.4 12.0, 12 5.98 54.4
J8 22.27 110 0 7.4 8.1 11.16 92.7 *
P9 11.24 110 0 7.4 8.5 11.54 96.7 *
P10 7.41 110 0 6.9 8.2 9.67 80.5 *
soil 12.50 100 2 7.4 8.6 12.84 107.9 *
SQ12 5.32 110 0 7.4 9.0 12.31 104.4 *
J13 8.55 140 2 7.4 7.5 10.35 84.8 *
J14 0.59 180 0 7.7 10.8 14.92 131.9 *
Pre Cal. oWo 200 @ 200 7.0 @ 7.0
Post Cal. 0@0 197 @ 200 7.0 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 12:00 AM and 4:00 PM
Air Temp: 6.7 C light wind, high clouds
123
FIELD DATA (Continued)
Apr, 13Slte^ Flow (cfs) TDS foam) Turb. (ntu) bh W. Temo. 1C) DO tma 0/L) DO (%sat) Wink, (ma 0/L)
J1 61.15 100 0 6.8 10.7 7.52 66.3 *
SM2 7.42 90 0 7.4 10.3 8.11 70.9 *
J3 47.81 110 0 7.3 11.0 7.92 70.4 6.56
J4 53.09 130, 130 0, 0 7.4, 7.3 11.0, 11 7.99 71.0 *
J5 38.40 120 0 7.5 10.9 9.28 82.3 *
J6 34.83 120 0 7.3 10.7 10.11 89.2 8.69
CB7 0.67 190 2 7.2 12.1 6.61 60.3 *
J8 36.44 120 0 7.2 11.0 10.83 96.2 *
P9 7.02 100 0 7.1 10.8 11.44 101.2 *
P10 12.51 100 0 6.9 10.7 9.30 82 0 *
SQ11 10.91 110, 110 8, 7 7.2, 7.3 11.8, 12 11.47 103.9 *
SQ12 6.77 90 1 7.3 10.9 11.29 100.1 *
J13 10.80 160 4 7.4 12.5 11.96 110.2 *
J14 0.63 180 8 7.2 14.9 off scale off scale *
Pre Cal. oWo 200 @200 7.0 @ 7.0
Post Cal. 0@0 199 @ 200 7.1 @ 7.0
Drift 0 0-1 0.0-0.1
Notes: Sampling conducted between 10:00 AM and 3:00 PM
Air Temp: 11.3 C cairn, partly cloudy, occ light rain
ADr_1£
Site# Flow lets) TDS loom) Turb. (ntu) eh W. Temn. fC) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 55.72 100 0 7.0 11.4 7.45 66.8 *
SM2 6.10 100 0 lA 10.7 8.48 74.8 *
J3 45.57 110 0 7.3 11.4 7.65 68.6 *
J4 51.65 130 0 7.3 11.2 7.92 70.7 *
J5 35.63 120 0 7.5 10.9 8.86 78.5 *
J6 32.80 130 0 7.3 11 10.06 89.4 *
CB7 0.61 200 2 7.2 12.4 7.83 72.0 *
J8 38.29 120, 120 0, 0 7.2, 7.2 11.3, 11 10.55 94.4 9.39
P9 7.51 100 0 7.1 11.5 11.00 98.9 *
P10 13.22 100 0 6.9 11.3 9.72 87.0 *
soil 10.09 110, 110 6, 6 7.2, 7.2 12.0, 12 11.75 107.0 *
SQ12 6.31 90 0 7.3 11.4 10.88 97.6 *
J13 10.49 150 2 7.4 12.3 12.08 110.8 *
J14 0.63 180 6 7.2 14.3 off scale Off scale 19.69,19.90(FR)
D15 2.37 150 10 7.4 13.4 14.56 137.3 *
Pre Cal. oW^ 200 @200 7.a@ 1.0
Post Cal. 0@ 0 200 @ 200 7.1 @ 7.0
Drift 0 0 0.0-0.1
Notes: Sampling conducted between 10:30 AM and 4:00 PM
Air Temp: 14.1 C light wind, high clouds
Apr_15
Site# Flow (cfs) TDS (Dom) Turb. (ntu) BH W. Temo. (C) DO (ma O/L) C»0 (%sat) Wink, (ma O/L)
J1 58.72 130 0 7.5 11.8 7.44 67.4 6.46,6.51(LR)
SM2 6.35 100 0 7.4 11.0 9.02 80.1 7.42
J3 45.81 110 0 7.3 11.8 7.35 66.6 *
J4 49.18 110, 110 0, 0 7.4, 7.3 11.8, 12 7.92 71.8 *
J5 34.74 120 0 7.5 11.6 8.35 75.3 *
J6 33.69 140, 140 0, 0 7.4, 7.4 11.8, 12 10.33 93.6 *
CB7 0.60 200 2 7.2 12.8 7.43 69.0
J8 38.15 120 0 7.3 11.6 10.03 90.4 *
P9 6.93 100 0 7.1 11.7 10.88 98.3 *
P10 12.22 100 0 6.9 11.6 9.55 86.1 *
soil 9.57 100 4 7.2 12.3 11.53 105.8 *
SQ12 6.43 90 0 7.3 11.8 11.03 99.9 *
J13 12.74 150 2 7.3 12.0 11.06 100.7 *
J14 0.63 170 4 7.3 13.0 16.32 152.3 14.19
Pre Cal. 200 @ 200 7.0 @ 7.0
Post Cal. 0@0 199 @ 200 7.1 @ 7.0
Drift 0 0-1 0.0-0.2
Notes: Sampling conducted between 
Air Temp: 12.2 C
11:00 AM and 4:30 PM




Site# Fiow i'cfe) TDS (Dom) Turb. (ntu) fiH W. Temo. (C) DO <ma 0/L) DO (%sat) Wink, (ma O/L)
J1 107.60 100 14 6.9 9.6 6.88 59.1 *
SM2 11.08 100 2 7.2 9.0 6.99 59.3 7.74
J3 107.58 120 10 7.1 9.8 6.74 58.2 *
J4 106.50 120 8 7.0 9.7 7.18 61.9 *
J5 65.93 90, 100 10, 11 7.2, 7.2 9.6, 9 7.46 64.1 *
J6 61.50 120 4 7.2 9.7 8.63 74.4 *
CB7 5.28 180 3 7.3 11.0 4.33 38.5 *
J8 73.54 110 8 7 3 10.0 9.09 78.9
P9 11.60 100 0 7.5 10.0 10.33 89.6 *
P10 16.11 100, 100 1, 1 6.9, 6.7 9.8, 10 6.54 56.5 *
SQ11 21.31 90 2 7.5 10.7 10.04 88.6 *
SQ12 6.09 100 1 6.9 10.6 9.46 83.3 *
J13 29.88 150 12 6.9 11.8 9.00 81.5 *
J14 0.92 170 3 7.3 13.7 16.03 152,3 15.48
PreCal. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@0 197 @ 200 7.1 @ 7.0
Drift 0 0-3 00-0.1
Notes: Sampling conducted between 10:00 AM and 3:30 PM
Air Temp: 9.8 C____________partly cloudy, mod windy, (rained hard for previous week)
Apr. 28
Site# Flow lets) TDS (Domi Turb. (ntu) eh W. Temo. (C) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 79.84 130 2 7.3 10.4 6.15 53.9 *
SM2 7.88 120 2 7.5 9.2 7.28 62.0 *
J3 75.86 130, 130 1, 2 7.5, 7.4 10.6, 10 6.31 55.5 6.47,6.47(FR)
J4 77.81 150 2 7.5 10.1 7.04 61.2 *
J5 61.52 140 1 7.5 9,7 7.77 67.0 *
J6 37.86 140 1 7.4 9.5 8.56 73.4 *
CB7 4.55 200 1 7.6 10.5 3.99 35.0 *
J8 40.46 130 0 7.5 9.7 8.77 75.6 8.82
P9 8.70 120 0 7.7 9.7 9.92 85.5 *
P10 13.10 120, 120 0, 0 7.2, 7.1 9.6, 10 5.95 51.2 *
soil 15 86 100 0 7.6 9.7 9.15 78.8 *
SQ12 5.20 120 0 7.5 9.6 9.72 83.6 *
J13 25.57 160 6 7.5 10.6 8.29 73.0 •
J14 0.88 210 0 7.7 11 13.13 116.7
D15 3.62 190 4 7.5 10.3 9.06 79.2 *
Pre Cai. ido@20o 7.0 @ 7.0
Post Cal. 0@ 0 198 @ 200 7.0 @ 7.0
Drift 0 0-2 0.00.1
Notes: Sampling conducted between 10:00 AM and 3:30 P^/l
Air Temp: 9.3 C____________high clouds, light wind
Apr. 29
sltetU Flow (cfs) TDS (oom) Turb. (ntu) fiH W. Temo. (0) b6 (ma O/L) “BST^SSTT Wink, (ma O/L)
J1 72.11 100 8 7.5 10.1 7.49 65.1 6.96
SM2 8.59 90 1 7.3 10.3 7.03 61.4 *
J3 74.29 110, 120 6, 6 7.5, 7.5 10.5, 10 6.28 55.1 *
J4 73.72 120 2 7.4 10.8 7.63 67.5 *
J5 45.43 120, 120 20, 18 7.6, 7.5 10.8, 11 7.80 69.0 *
J6 37.19 130 6 7.7 11.2 8.41 75.1 8.04,8.04(LR)
CB7 4.30 180 8 7.4 13.4 3.52 33.2 *
J8 53.09 90 4 7.7 11.6 8.72 78.6 *
P9 8.31 110 6 7.8 11.4 9.72 87.2 *
P10 12.56 110 0 7.1 11.2 6.58 58.8 *
soil 14.84 100 4 7.6 12.4 8.31 76.4 *
SQ12 5.20 110 4 7.3 12.1 9.41 85.9 *
J13 17.92 130 6 7.6 13.2 8.13 76.3 *
J14 0.87 180 4 7.7 15.6 16.80 167.8 *
Pre Cai. 0^7! 200 @ 200 7.0 @ 7.0
Post Cal. 0@ 0 200 @ 200 7.0 @ 7.0
Drift 0 oi 0.00.1
Notes: Sampling conducted between 
Air Temp: 17.4 C
11:00 AM and 3:30 PM




Site # Fiow /cfs) TDS (Domt Turb. (ntu) bh W. Temo. (C) DO (ma O/L) DO !%sat) Wink, (ma 0/U
J1 58.37 120 4 6.5 11.5 5.84 52.5 *
SM2 9.85 120 4 6.5 10.6 7.67 67.5 *
J3 42.45 140 4 6.6 11.5 6.02 54.1 *
J4 43.03 140 2 6.5 11.3 6.83 61.1 6.27
J5 35.17 120 10 6.6 11.2 7.39 66.0 *
J6 25.84 130 8 6.8 11.2 8.12 72.5 7.35
CB7 2.96 200, 210 30, 28 6.7, 6.7 11.8, 12 2.72 246 *
J8 30.45 130 6 6.5 11.3 8.72 78.0 *
P9 7 54 120 12 6.6 11.1 10.36 92.3 *
P10 9.88 130, 130 6, 8 6.6, 6.6 11.2, 11 5.90 52.7 *
SQ11 12.34 110 4 6.9 11.8 8.43 76.4 *
SQ12 3.75 120 6 6.8 11.0 9.05 80.4 *
J13 10.80 170 14 7.1 12.7 6.51 60.3 *
J14 0.65 210 6 7.0 14.0 10.38 99.4 *
Pretal. oWo 200 @ 200 7.0 @ 7.0
Post Cal. 0@0 198 @ 200 7.1 @ 7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 1:00 PM and 5;00 PM
Air Temp: 11.3 C___________calm to light wind, partly cloudy, raining, (silage ? (grass) up to ~ 1.5 feet)
May. 19
Site# Flow (cfs) TDS (com) Turb. (ntu) bh W. Temo. (C) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 59.98 120 16 7.2 12.0 6.83 62.2 *
SM2 9.86 110, 110 8, 10 7.1, 7.2 11.3, 11 7.62 68.2 6.96
J3 40.75 130 8 7.6 12.3 7.17 65.8 *
J4 42.83 130 6 7.5 12.3 7.73 70.9 *
J5 34.67 130 20 7.3 12.4 8.12 74.7 •
J6 27.26 140 8 7.3 12.6 8.49 78.5 *
CB7 2.49 220 26 7.3 14.6 2.67 26.0 2.55, 2.65(FR)
J8 31.73 140, 140 26, 22 7.4, 7.4 12.5, 12 8.95 82.5 *
P9 6.73 130 0 7.2 11.7 10.02 90.6 *
P10 10.27 130 0 7.2 11.9 6.56 59.6 *
soil 12.52 120 0 7.1 12.5 8.61 79.4 *
SQ12 3.58 120 2 7.1 11.8 9.78 88.6 *
J13 10.49 170 18 7.1 13.4 6.82 64.3 *
J14 0.64 210 0 7.2 15.5 11.25 112.1 *
D15 2.42 200 0 7.1 14.2 9.57 92.1 ‘
Pre Cai. 6^6 200 @200 7.0@ 7.0
Post Cal. 0@0 198 @ 200 7.1 @ 7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 1:00 PM and 5:00 PM
Air Temp: 11.7 C cloudy, windy, occ down poors
May. 20
Site# Fiow (cfs) TDS (Dom) Turb. (ntu) fiH W. Temo. (C) DO (ma OA) DO (%sat) Wink, (ma OA)
J1 66.38 130, 130 0, 0 7.6, 7.5 12.2, 12 6.37 58.3 5.88
SM2 11.47 130 4 7.3 11.3 6.52 58.4 *
J3 42.87 140, 140 2, 0 7.5, 7.3 12.4, 12 6.35 58.4 *
J4 4563 140 0 7.3 12.2 6.81 62.3 *
J5 39 15 130 4 7.1 12.3 7.35 67.4 6.86, 6.91(LR)
J6 28.21 130 4 7.4 12.5 8.01 73.8 *
CB7 3.97 200 8 7.5 14.5 1.87 18.1 *
J8 32.79 130 2 7.3 12.6 8.93 82.5 *
P9 7.12 130 0 7.2 11.9 10.32 93.7 *
P10 11.39 120 0 7,5 12.0 6.84 62.3 *
soil 13.25 110 4 7.5 12.7 8.45 78.3 *
SQ12 4.02 120 0 7.4 118 9.24 83.7 *
J13 12.74 160 8 7.4 13.5 6.40 60.5 *
J14 0.66 210 0 7.4 16.1 12.64 128.0 *
Pre Cal. 6^6 200 @ 200 7.0 @ 7.0
Post Cal. 0@0 199 @ 200 7.2 @ 7.0
Drift 0 0-1 0-0.2
Notes: Sampling conducted between 
Air Temp: 11.7 C
11:30 AM and 4:00 PM




Site# Plow (cfs) TDS (oom) Turb. (ntu) bh W. Temo. 1C) B6 ima DO 1%sat) Wink. Ima 0/L)
J1 40.87 100 2 7.0 13.1 6.90 64.6 6.80, 6.80(FR)
SM2 4.83 100 2 7.2 10.9 7.86 69.7 7.60, 7.75(LR)
J3 25.95 140 4 6.4 13.6 6.36 60.3 6.45
J4 25.95 120 10 6.9 13.2 6.75 63.3 *
J5 18.97 120 6 6.9 12.9 7.87 73.3 J6-1=8.60,
J6 17.23 110 4 7.0 12.4 8.55 78.6 8.60,8.60(LFR)
CB7 0.99 170, 170 44, 40 7.0, 7.1 15.9, 16 3.71 37.4 *
J8 13.98 110 8 7.3 12.6 8.75 80.9 8.90
P9 4.40 120 2 7.1 12.6 9.85 91.0 9.80
P10 7.79 140 2 7.1 12.6 7.79 72.0 *
SQ11 3.85 120 4 6.9 13.3 11.88 111.7 11.40
SQ12 1.61 120 2 7.1 11.3 9.89 88.5 *
J13 3.68 180, 180 20, 24
CM 18.3, 18 8.28 89.2 8.50
J14 0.26 270 12 6.9 17.1 1.64 17.1 *
D15 0.12 190 22 7.0 15.3 7.32 72.5 *
Pre Cal. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@ 0 197 @ 200 7.0 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 8:00 AM and 12:00 AM
Air Temp: 16.6 C calm, scattered high clouds
Jun. 16 (PM)
Flow lets) TDS loom) Turb. (ntu) BH W. Temo. 1C) DO Ima O/L) DO 1%sat) Wink, (ma O/L)
J1 39.95 130 2 7.2 14.4 8.03 77.7 *
J6 17.11 140 2 7.2 14.5 8.59 83.3 *
J13 3.65 190 18 7.2 17.1 6.55 68.2 *
Pre Cal. (T@d ioo@2dd 7.6^ 7.0
Post Cal. 0@ 0 198 @ 200 7.1 @ 7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 6:00 PM and 7:00 PM
Air Temp: 16.6 C light wind, high clouds
Jul. 14 (AM)
Site # Flow (cfs) TDS (oom) Turb. (ntu) bh W. Temo. 1C) DO (ma O/L) DO (%sat) Wink, (ma O/L)
J1 21.75 120, 120 0, 0 6.5, 6.7 15.6, 16 5.90 58.9 6.20
SM2 4.27 120 0 7.0 12.9 7.08 65.9 6.75
J3 17.02 120 2 7.1 16.3 4.84 49.3 J3=5.15,
J4 15.16 130 0 6.8 15.3 5.45 54.0 5.10,4.95(LFR)
J5 12.42 130 0 7.1 14.8 6.50 63.6 *
J6 9.73 140, 140 2, 2 7.0, 7.0 15.0, 15 7.25 71.3 7.40
CB7 0.64 180 20 7.0 17.1 2.72 28.3 J8-1=7.80,
J8 6.32 130 2 7.3 14.4 7.99 77.3 7.80,7.95(LFR)
P9 1.25 120 6 7.7 13.9 9.90 94.5 9.30
P10 2.72 160 2 6.9 13.0 7.73 72.1 *
soil 1.34 130 6 7.1 14.5 9.36 90.8 8.95
SQ12 0.99 110 2 7.7 14.3 10.02 96.7 *
J13 0.73 180 22 7.4 19 3.30 36.3 *
J14 0.00 230 10 7.1 18.2 1.07 11,5 *
D15 0.00 180 18 7.6 19.8 4.81 54.2 *
Pre Cal. 'oWo 200 @ 200 7.0 @ 7.0
Post Cal. 0@ 0 198 @200 7.1 @ 7.0
Drift 0 0-3 0.0-0.1
Notes: Sampling conducted between 8:00 AM and 12:00 AM
Air Temp: @ 11AM-25.2C calm, clear. muggy (corn up 0.5 to 1.5 feet) (streams clogging with grass)
Jul. 14 (PM)
Site# Flow (cfs) TDS (oom) Turb. (ntu) bh W. Temp. 1C) DO Ima O/L) DO C>Asat) Wink, (ma O/L)
J1 21.68 120 2 7.5 17.8 8.38 89.0 *
J6 9.69 130 0 7.6 17.9 8.26 88.0 *
J13 0.74 190 2 7.5 19.4 3.43 38.2 *
Pre Cal. 0@0 200 @200 7.0 @ 7.0
Post Cal. 0@0 198 @200 7.0 @ 7.0
Drift 0 0-2 0.0-0.1
Notes: Sampling conducted between 6:00 PM and 7:00 PM
Air Temp: 21.8 C calm, clear, muggy
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FIELD DATA (Continued)
Site# Flow (cfs) TDS (Dom) Turb. (ntu) eH W. Temo. (C) DO (ma O/L) DO (%sat) Wink, /ma OA)
ji 25.53 130, 130 2, 2 7.2, 7.3 14.7, 15 5.40 52.7 SM2=6.70,
SM2 3.47 120 2 7.0 12.8 6.47 60.1 6.60,6.60{LFR)
J3 13.00 130 0 6.9 15.2 4.42 43.7 *
J4 6 82 130 0 7.1 14.7 4.46 43.5 *
J5 6.86 120, 120 0, 0 7.3, 7.3 13.9, 14 6.10 58.3 *
J6 6.96 150 0 7.2 15.0 4.69 46.1 *
CB7 0.45 200 10 7.0 15.9 3.44 34.6 *
J8 3.98 130 0 7.2 13.4 6.08 57.3 6.85
P9 0.77 130 0 7.1 12.9 9.78 91.1 P9=9.45,
P10 1.80 160 0 7.1 13.0 5.15 48.1 9.50,9.40(LFR)
SQ11 0.83 140 8 7.1 15.0 7.02 69.0 6.80
SQ12 0.61 140, 140 0, 0 7.1, 7.0 13.9, 14 10.06 96.1 *
J13 0.16 190 2 7.3 15.9 2.27 22.9 *
J14 0.00 180 4 7.4 16.2 0.56 5.7 *







200 @ 200 
200 @ 200
0
7.0 @ 7.0 
7.0 @ 7.0 
0
Notes: Sampling conducted between 7:30 AM and 10:30 AM
Air Temp: @ 9AM-15.5 C_______ windy, mostly cloudy (corn near full height) (streams clogged with grass)
Site# Flow (cfs) TDS loom) Turb. (ntu) —fiH“ W. Temo. (Cl DO (ma OA) DO (%sat) Wink, (ma OA)
JI 23.99 120 2 7.5 15.3 7.95 78.8 *
J6 6.96 130 0 7.5 15.5 8.16 81.3 *
J13 0.16 180 1 7.5 16.8 2.16 22.3 *
Pre Cal. 0@ 0 200 @ 200 7 0 @7.0
Post Cal. 0@0 199 @ 200 7.0 @ 7.0
Drift 0 0-1 0
Notes: Sampling conducted between 5:30 PM and 6:00 PM
Air Temp: 23.4 C light breeze, partly to mostly cloudy
SeD. 4 (AM)
Site# Q(cfs) TDS (Dom) Turb. (ntu) bh W. Tmo. (C) DO (ma/L) DO (%sat) Wink. (ma/L>
JI 27.85 120, 120 0, 0 7.2, 7.2 12.2, 12 4.98 45.6
SM2 7.03 140 0 7.2 10.8 6.75 59.7 6.90
J3 18.00 140, 140 0, 0 7.1, 7.0 12.5, 13 3.36 31.0 •
J4 10.31 130 2 7.2 12.1 4.64 42.3 *
J5 11.24 140 0 6.8 11.8 5.56 50.4 *
J6 9.54 130 0 7.0 12.2 4.23 38.7 *
CB7 0.57 150, 150 50, 48 6.8, 6.9 12.2, 12 3.63 33.2 *
J8 4.48 140 0 7.0 11.6 5.64 50.8 *
P9 1.45 140 0 7.1 10.9 10.14 89.9 9.80
P10 3.16 170 0 7.0 11.2 6.70 59.8 *
soil 2.33 140 1 7.1 12.4 6.31 58.0 SO11=6.85,
SQ12 0.98 150 0 7.1 11.3 10.01 89.6 6,85,6.75(LFR)
J13 0.62 200 4 7.2 13 1.31 12.2 *
J14 0.00 250 2 7.1 14 0.97 9.3 *
015 0.00 100 8 7.2 13 3.79 35.4 *
Pre Cal. oW^ 200 @200 7.0 @ 7.0
Post Cal. 0@ 0 197 @200 6.8 @ 7.0
Drift 0 0-3 0.0-0.2
Notes: Sampling conducted between 7:00 AM and 10:00 AM
Air Temp: @ 9AM-13.4 C calm, mostly cloudy (corn full height) (streams clogged with grass)
SeD. 4 (PM)
Site# Q (cfs) TDS (oom) Turb. (ntu) bh W. Tmo. (C) DO (mo/L) DO (%sat) Wink. (ma/L)
JI 27.80 110 0 7.2 12.9 7.53 70.1 *
J6 9.88 120 0 6.9 13.3 7.46 70.2 *







199 @ 200 
0-1
71 @ 7.0 
0.0-0.2
Notes: Sampling conducted between 4:30 PM and 5:00 PM
_________ Air Temp: 14.0 C___________light breeze, mostly cloudy (rained heavy over previous 24 hrs ]
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APPENDIX B (RATING CURVES)
Sample Site J1
Date Gaae Ht. (ft) ----- aicfel Q rea. (cfs)
20-Jan 3.08 78.34 96.61
21-Jan 2.99 75.22 93.75
22-Jan 2.53 61.59 80.38
10-Feb 4.95 183.67 151.04
11-Feb 3.94 115.02 121.44
12-Feb 3.38 99.35 105.21
24-Feb 2.49 64.27 79.43
25-Feb 2.33 70.40 74.65
26-Feb 2.17 62.34 69.88
9-Mar 1.64 52.46 54.60
10-Mar 2.59 83.52 82.29
11-Mar 2.30 70.89 73.70
23-Mar 1.57 55.33 52.69
24-Mar 1.54 54.48 51.73
25-Mar 1.41 44.02 47.91
13-Apr 1.80 61.15 59.37
14-Apr 1.67 55.72 55.55
15-Apr 1.71 58.72 56.51
27-Apr 2.89 107.60 90.89
28-Apr 2.26 79.84 72.74
29-Apr 2.10 72.11 67.97
18-May 1.77 58.37 58.42
19-May 1.74 59.98 57.46
20-May 1.90 66.38 62.24
16-Jun AM 0.89 40.87 32.64
16-Jun PM 0.89 39.95 32.64
14-Jul AM 0.52 21.75 22.13
14-Jul PM 0.52 21.68 22.13
11-Aug AM 0.43 25.53 19.27


























RATING CURVES (Continued) 
Sample Site SM2
Date Gaae Ht. 1ft) Q(cfe) Q reg. (cfsP
20-Jan 1.48 7.96 8.66
21-Jan 1.54 8.45 9.14
22-Jan 1.44 7.71 8.42
10-Feb 2.17 12.17 13.74
11-Feb 1.77 10.23 10.84
12-Feb 1.61 8.95 9.63
24-Feb 1.44 8.41 8.42
25-Feb 1.41 8.15 8.18
26-Feb 1.35 7.62 7.69
9-Mar 1.38 7.88 7.93
10-Mar 1.84 11.73 11.32
11-Mar 1.61 8.95 9.63
23-Mar 1.31 7.36 7.45
24-Mar 1.25 6.85 6.97
25-Mar 1.21 7.15 6.72
13-Apr 1.25 7.42 6.97
14-Apr 1.15 6.10 6.24
15-Apr 1.18 6.35 6.48
27-Apr 1.57 11.08 9.39
28-Apr 1.38 7.88 7.93
29-Apr 1.31 8.59 7.45
18-May 1.41 9.85 8.18
19-May 1.38 9.86 7.93
20-May 1.57 11.47 9.39
16-Jun 1.15 4.83 6.24
14-Jul 0.95 4.27 4.79









Date Gaae Ht. (ft) 5TO Q rea. (cfs)
20-Jan 3.05 66.99 80.91
21-Jan 2.95 70.11 77.13
22-Jan 2.72 65.17 68.32
10-Feb 4.49 144.89 136.30
11-Feb 3.67 94.62 104.83
12-Feb 3.22 83.57 87.20
24-Feb 2.95 86.42 77.13
25-Feb 2.46 76.90 58.25
26-Feb 2.33 58.29 53.22
9-Mar 2.17 40.29 46.92
10-Mar 2.85 74.25 73.36
11-Mar 2.79 70.47 70.84
23-Mar 2.20 51.30 48.18
24-Mar 2.07 45.92 43.15
25-Mar 2.00 43.98 40.63
13-Apr 2.30 47.81 51.96
14-Apr 2.07 45.57 43.15
15-Apr 2.13 45.81 45.67
27-Apr 3.38 107.58 93.50
28-Apr 2.89 75.86 74.62
29-Apr 2.59 74.29 63.29
18-May 2.43 42.45 56.99
19-May 2.26 40.75 50.70
20-May 2.46 42.87 58.25
16-Jun 1.57 25.95 24.27
14-Jul 1.28 17.02 12.94











Date Gaae Ht. (ft) ------(57HS1 Q rea. (cfs)
20-Jan 5.09 54.43 54.33
21-Jan 4.95 53.21 51.07
22-Jan 4.86 51.68 48.62
10-Feb 7.32 121.66 109.86
11-Feb 6.73 101.55 95.16
12-Feb 6.56 89.95 91.08
24-Feb 6.04 75.51 78.01
25-Feb 5.61 71.35 67.40
26-Feb 5.71 72.67 69.85
O-Mar 5.28 60.33 59.23
10-Mar 5.45 77.95 63.32
11-Mar 5.38 71.64 61.68
23-Mar 5.31 53.77 60.05
24-Mar 5.18 51.08 56.78
25-Mar 5.12 41.95 55.15
13-Apr 5.41 53.09 62.50
14-Apr 5.28 51.65 59.23
15-Apr 5.25 49.18 58.42
27-Apr 6.40 106.50 86.99
28-Apr 5.91 77.81 74.75
29-Apr 5.61 73.72 67.40
18-May 5.41 43.03 62.50
19-May 5.35 42.83 60.87
20-May 5.48 45.63 64.13
16-Jun 3.25 25.95 8.61
14-Jul 3.22 15.16 7.79














Date Gaae Ht. (ft) Q(cfs) Q reg. (cfs)
20-Jan 6.00 69.28 79.34
21-Jan 5.94 69.55 76.46
22-Jan 5.71 62.34 67.18
10-Feb 6.92 110.86 133.11
11-Feb 6.23 88.61 90.29
12-Feb 5.91 71.52 75.06
24-Feb 5.25 49.13 51.87
25-Feb 5.09 45.64 47.29
26-Feb 4.99 42.55 44.74
9-Mar 4.49 37.01 33.91
10-Mar 5.31 64.12 53.82
11-Mar 5.12 57.37 48.17
23-Mar 4.49 30.12 33.91
24-Mar 4.40 28.60 32.08
25-Mar 4.20 24.81 28.71
13-Apr 4.56 38.40 35.19
14-Apr 4.36 35.63 31.49
15-Apr 4.30 34.74 30.35
27-Apr 5.51 65.93 60.13
28-Apr 5.02 61.52 45.57
29-Apr 4.89 45.43 42.33
18-May 4.59 35.17 35.84
19-May 4.53 34.67 34.54
20-May 4.66 39.15 37.19
16-Jun 3.35 18.97 17.76
14-Jul 2.46 12.42 10.78















0.5 ^-------------- 1-------------- ^-------------- ^-------------- 1-------------- 1





Date Gaae Ht. (ft) A(cfej Q reg. (cfs)
20-Jan 6.00 55.80 54.90
21-Jan 5.84 47.25 49.84
22-Jan 5.68 37.51 45.25
10-Feb 6.89 110.42 92.53
11-Feb 6.10 53.04 58.18
12-Feb 5.91 40.63 51.81
24-Feb 5.41 32.66 38.77
25-Feb 5.25 28.20 35.19
26-Feb 5.12 25.05 32.57
9-Mar 4.66 38.78 24.85
10-Mar 5.64 51.58 44.38
11-Mar 4.92 43.59 29.01
23-Mar 5.05 24.36 31.34
24-Mar 4.95 20.58 29.57
25-Mar 4.69 20.19 25.34
13-Apr 4.95 34.83 29.57
14-Apr 4.56 32.80 23.45
15-Apr 4.66 33.69 24.85
27-Apr 5.74 61.50 47.03
28-Apr 5.31 37.86 36.58
29-Apr 5.25 37.19 35.19
18-May 4.95 25.84 29.57
19-May 4.86 27.26 27.91
20-May 5.05 28.21 31.34
16-Jun AM 3.74 17.23 14.46
16-Jun PM 3.74 17.11 14.46
14-Jul AM 2.99 9.73 9.27
14-Jul PM 2.99 9.69 9.27
11-Aug AM 2.89 6.96 8.75









Date Gaae Ht. (ftl Q(cfs) q req. (cfs)
20-Jan 6.10 59.03 66.49
21-Jan 5.87 56.21 54.29
22-Jan 5.74 53.58 48.35
10-Feb 6.89 100.02 133.28
11-Feb 6.56 69.60 99.76
12-Feb 5.71 53.29 46.97
24-Feb 5.64 56.72 44.32
25-Feb 5.31 29.04 33.17
26-Feb 5.25 21.50 31.31
9-Mar 4.86 16.41 22.11
10-Mar 5.64 52.24 44.32
11-Mar 5.61 50.42 43.06
23-Mar 5.28 33.25 32.23
24-Mar 5.22 26.90 30.41
25-Mar 4.95 22.27 24.12
13-Apr 4.95 36.44 24.12
14-Apr 5.22 38.29 30.41
15-Apr 5.12 38.15 27.88
27-Apr 6.07 73.54 64.60
28-Apr 5.41 40.46 36.19
29-Apr 5.58 53.09 41.83
18-May 5.41 30.45 36.19
19-May 5.09 31.73 27.08
20-May 5.51 32.79 39.47
16-Jun 4.27 13.98 13.13
14-Jul 3.35 6.32 5.83











Date Gaae Ht. (ft) ScM— Q rea. tcfs)
20-Jan 0.59 9.88 10.14
21-Jan 0.52 7.63 8.69
22-Jan 0.46 6.08 7.24
10-Feb 0.75 15.37 13.77
11-Feb 0.69 13.21 12.32
12-Feb 0.66 10.39 11.60
24-Feb 0.52 10.37 8.69
25-Feb 0.52 8.34 8.69
26-Feb 0.52 9.11 8.69
9-Mar 0.49 7.74 7.97
10-Mar 0.59 10.73 10.14
11-Mar 0.56 9.22 9.42
23-Mar 0.46 6.93 7.24
24-Mar 0.49 6.76 7.97
25-Mar 0.62 11.24 10.87
13-Apr 0.46 7.02 7.24
14-Apr 0.52 7.51 8.69
15-Apr 0.49 6.93 7.97
27-Apr 0.62 11.60 10.87
28-Apr 0.49 8.70 7.97
29-Apr 0.49 8.31 7.97
18-May 0.49 7.54 7.97
19-May 0.46 6.73 7.24
20-May 0.46 7.12 7.24
16-Jun 0.30 4.40 3.61
14-Jul 0.16 1.25 0.71












Date Gaae Ht. Ift) Q (cfs) Q rea. (cfs)
20-Jan 0,98 12.27 13.68
21-Jan 0.92 11.45 12.57
22-Jan 0.85 9.75 11.47
10-Feb 1.15 16.73 16.44
11-Feb 1.02 14.83 14.23
12-Feb 0.82 11.29 10.91
24-Feb 0.85 11.28 11.47
25-Feb 0.85 11.98 11.47
26-Feb 0.85 11.79 11.47
9-Mar 1.05 14.31 14.78
10-Mar 1.08 14.97 15.34
11-Mar 1.05 14.31 14.78
23-Mar 0.79 10.74 10.36
24-Mar 0.72 7.98 9.26
25-Mar 0,69 7.41 8.70
13-Apr 0.82 12.51 10.91
14-Apr 0.89 13.22 12.02
15-Apr 0.82 12.22 10.91
27-Apr 1.02 16.11 14.23
28-Apr 0.89 13.10 12.02
29-Apr 0.85 12,56 11.47
18-May 0.85 9.88 11.47
19-May 0.85 10.27 11.47
20-May 0.89 11.39 12.02
16-Jun 0.46 7.79 4.84
14-Jul 0.39 2.72 3.73











Date Gaae Ht. (ft) Q(cfs) Q reg. (cfs)
20-Jan 0.72 18.53 17,38
21-Jan 0.52 14.06 12.44
22-Jan 0.49 13.20 11.61
10-Feb 1.38 27.98 33.85
11-Feb 0.98 25.14 23.96
12-Feb 0.82 21.78 19.85
24-Feb 0.66 17.15 15.73
25-Feb 0.59 16.26 14.08
26-Feb 0.56 15.00 13.26
9-Mar 0.36 12.08 8.32
10-Mar 0.79 22.65 19.02
11-Mar 0.69 18.23 16.55
23-Mar 0.56 14.84 13.26
24-Mar 0.49 13,99 11.61
25-Mar 0.46 12.50 10.79
13-Apr 0.56 10.91 13.26
14-Apr 0.49 10.09 11.61
15-Apr 0.46 9.57 10,79
27-Apr 0.85 21.31 20.67
28-Apr 0.69 15.86 16.55
29-Apr 0.66 14.84 15.73
18-May 0.59 12.34 14.08
19-May 0.56 12.52 13.26
20-May 0.59 13.25 14.08
16-Jun 0.36 3.85 8.32
14-Jul 0.26 1,34 5.85









Date Gaae Ht. (ft) Q(cfs) Q rea. (cfs)
20-Jan 0.98 8.76 10.47
21-Jan 0.72 6.43 6.88
22-Jan 0.69 5.52 6.44
10-Feb 1.02 14.33 10.92
11-Feb 1.02 11.89 10.92
12-Feb 0.89 11.15 9.12
24-Feb 0.79 7.79 7.78
25-Feb 0.79 6.89 7.78
26-Feb 0.75 6.26 7.33
9-Mar 0.79 6.25 7.78
10-Mar 0.92 9.41 9.57
11-Mar 0.85 7.52 8.68
23-Mar 0.75 6.78 7.33
24-Mar 0.69 5.32 6.44
25-Mar 0.69 5.32 6.44
13-Apr 0.72 6.77 6.88
14-Apr 0.66 6.31 5.99
15-Apr 0.66 6.43 5.99
27-Apr 0.62 6.09 5.54
28-Apr 0.56 5.20 4.64
29-Apr 0.52 5.20 4.19
18-May 0.49 3.75 3.75
19-May 0.46 3.58 3.30
20-May 0.46 4.02 3.30
16-Jun 0.33 1.61 1.51
14-Jul 0.30 0.99 1.06













Date Gaae Ht. (ft) —mcM Q reg. (cfsP
20-Jan 3.08 27.46 56.74
21-Jan 2.76 22.08 28.22
22-Jan 2.39 8.53 13.09
10-Feb 3.24 61.95 79.12
11-Feb 3.12 38.22 60.85
12-Feb 2.95 35.78 42.91
24-Feb 2.79 23.03 30.26
25-Feb 2.33 16.06 11.38
26-Feb 2.30 14.31 10.62
9-Mar 2.59 14.35 19.90
10-Mar 2.95 33.47 42.91
11-Mar 2.82 25.15 32.45
23-Mar 2.39 14.66 13.09
24-Mar 2.10 9.76 6.98
25-Mar 1.80 8.55 3.72
13-Apr 2.46 10.80 15.05
14-Apr 2.26 10.49 9.90
15-Apr 2.43 12.74 14.04
27-Apr 2.62 29.88 21.34
28-Apr 2.30 25.57 10.62
29-Apr 2.26 17.92 9.90
18-May 2.10 10.80 6.98
19-May 2.00 10.49 5.66
20-May 2.00 12.74 5.66
16-Jun AM 1.44 3.68 1.73
16-Jun PM 1.44 3.65 1.73
14-Jul AM 1.15 0.73 0.92
14-Jul PM 1.15 0.74 0.92
11-Aug AM 1.02 0.16 0.70















Abs. Abs. - Ava Blank Cone, (ua N/LI Cone. Est. (ua N/L)
0.060 0.000 0 2.497
0.099 0.039 10 9.379
0.179 0.119 20 23.376
0.325 0.265 50 48.920
0.408 0.348 50 63.442
0.466 0.406 80 73.589
0.593 0.533 100 95.809
0.744 0.684 125 122.228
0.812 0.752 150 134.126








^amole # Date SamD. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 19-Dec 0.056 * *
LB * 19-Dec 0.057 * *
LB * 19-Dec 0.059 * *
LB (avg) * * 0.057 * * avg. of 3 LB samples
FB-1 * 19-Dec 0.074 0.017 5.413





0.828 0.771 137.333 125 ug/L CK STD














0.493 0.436 984.016 Diluted 2/25; spike=40ug/L
J1-1 ^ 8-Dec (AM) 19-Dec 0.702 0.645 115.288
J1-2 ^ 8-Dec (PM) 19-Dec 0.653 0.596 106.715
J6-1 ^ 8-Dec (AM) 19-Dec 0.264 0.207 483.193 Diluted 2/25
J6-2 ^ 8-Dec (PM) 19-Dec 0.241 0.184 432.892 Diluted 2/25
J13-1 ^ 8-Dec (AM) 19-Dec 0.383 0.326 743.446 Diluted 2/25
J13-2 ^ 8-Dec (PM) 19-Dec 0.305 0.248 572.860 Diluted 2/25
Dec. 19
^amole It Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/L) Notes
LB * 20-Dec 0.058 * *
LB * 20-Dec 0.064 * *
LB * 20-Dec 0.064 * *
LB (avg) * * 0.062 * * avg. of 3 LB samples
FB-3 * 20-Dec 0.069 0.007 3.722
Ck 1 * 20-Dec 0.329 0.267 49.211 50 ug/L CK STD
Ck2 * 20-Dec 0.782 0.720 128.468 125 ug/L CK STD
r-'2= 0.987900282
J1-3-FR 19-Dec (AM) 20-Dec 0.554 0.492 88.577
RPD= 9.411
J6-3-FR 19-Dec (AM) 20-Dec 0.432 0.370 336.161 Diluted 5/25
RPD= 5.320
J3-4-FR 19-Dec (PM) 20-Dec 0.610 0.548 98.375
RPD= 6.204
P10-4-FR 19-Dec (PM; 20-Dec 0.495 0.433 78.255
RPD= 3.082
SM2-3-LR * 20-Dec 0.674 0.612 109.573
RPD= -1.124
J4-3-LR * 20-Dec 1.195 1.133 200.727
RPD= 0.000
J8-4-LR * 20-Dec 0.824 0.762 339.541 Diluted 10/25
RPD= 0.000
J13-4-LR * 20-Dec 0.596 0.534 479.628 Diluted 5/25
RPD= -2.213
J1-3-SP * 20-Dec 0.826 0.764 136.166 spike=40ug/L
% Rec.= 103.345
J1-3 19-Dec (AM; 20-Dec 0.604 0.542 97.325
J1-4 19-Dec (PM; 20-Dec 0.539 0.477 85.953
SM2-3 19-Dec (AM) 20-Dec 0.667 0.605 108.348
SM2-4 19-Dec (PM; 20-Dec 0.575 0.513 92.251
J3-3 19-Dec (AM) 20-Dec 0.572 0.510 91.727
J3-4 19-Dec (PM; 20-Dec 0.646 0.584 104.674
J4-3 19-Dec (AM) 20-Dec 1.195 1.133 200.727
J4-4 19-Dec (PM; 20-Dec 1.036 0.974 172.908




Samole # Date Samo. Date Anal. Abs. Abs. - 61k Cone. (uQ N/U Notes
J5-4 19-Dec fP/W) 20-Dec 0.648 0.586 262.559 Diluted 10/25
J6-3 ^9-Dec (AM) 20-Dec 0.453 0.391 354.532 Diluted 5/25
J6-4 19-Dec rP/K) 20-Dec 0.453 0.391 354.532 Diluted 5/25
CB7-3 19-Dec 20-Dec 0.644 0.582 1304.047 Diluted 2/25
CB7-4 19-Dec rPM) 20-Dec 0.497 0.435 982.558 Diluted 2/25
J8-3 19-Dec 20-Dec 0.794 0.732 326.419 Diluted 10/25
J8-4 19-Dec fPMJ 20-Dec 0.824 0.762 339.541 Diluted 10/25
P9-3 19-Dec 20-Dec 0.815 0.753 134.242
P9-4 19-Dec rP/W; 20-Dec 0.392 0.330 60.234
P10-3 ^9-Dec (AM) 20-Dec 0.793 0.731 130.393
P10-4 19-Dec ^PM; 20-Dec 0.509 0.447 80.704
SQ11-3 19-Dec (AM) 20-Dec 1.060 0.998 177.107
SQ11-4 19-Dec CPW; 20-Dec 0.585 0.523 235.003 Diluted 10/25
SQ12-3 ^9-Dec (AM) 20-Dec 0.490 0.428 386.899 Diluted 5/25
SQ12-4 ^9-Dec (PM) 20-Dec 0.563 0.501 450.760 Diluted 5/25
J13-3 ^9-Dec (AM) 20-Dec 0.596 0.534 479.628 Diluted 5/25
J13-4 19-Dec fPM) 20-Dec 0.584 0.522 469.131 Diluted 5/25
J14-3 ^9-Dec (AM) 20-Dec 0.902 0.840 149.463
J14-4 ^9-Dec (PM) 20-Dec 0.864 0.802 142.815
Dec. 20
Samole # Date Same. Date Anal. Abs. Abs! - 61k Cone, (ua N/U Notes
LB * 21-Dec 0.066 * *
LB * 21-Dec 0.063 * *
LB * 21-Dec 0.060 * *
LB (avg) * * 0.063 * * avg. of 3 LB samples
FB-5 tk 21-Dec 0.058 -0.005 0.000




















0.585 0.522 93.826 spike=40ug/L
J1-5 20-Dec (AM) 21-Dec 0.342 0.279 51.311
J1-6 20-Dec (PM) 21-Dec 0.336 0.273 50.261
J6-5 20-Dec (AM) 21-Dec 0.402 0.339 309.042 Diluted 5/25
J6-6 20-Dec (PM) 21-Dec 0.410 0.347 316.041 Diluted 5/25
J13-5 20-Dec (AM) 21-Dec 0.568 0.505 454.259 Diluted 5/25
J13-6 20-Dec (PM) 21-Dec 0.581 0.518 465.631 Diluted 5/25
Jan. 20
Samole # Date Samo. Date Anal. Abs. Abs. - 61k Notes
LB * 22-Jan 0.046 * *
LB * 22-Jan 0.047 * *
LB * 22-Jan 0.052 * *
LB (avg) * * 0.048 * * avg. of 3 LB samples
FB-1 * 22-Jan 0.049 0.001 2.614
























Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
J1-1 20-Jan 22-Jan 0.395 0.347 63.150
J6-1 20-Jan 22-Jan 0.420 0.372 337.619 Diluted 5/25
J13-1 20-Jan 22-Jan 0.502 0.454 409.353 Diluted 5/25
Jan. 21
Samote # Date Samo. Date Anal. Abs. Abs. - BIk Cone. (uQ N/L1 Notes
LB * 22-Jan 0.052 * *
LB * 22-Jan 0.051 * *
LB • 22-Jan 0.049 * *
LB (avg) * * 0.051 * * avg. of 3 LB samples
FB-2 * 22-Jan 0.047 -0.004 1.855






























0.663 0.612 109.631 splke=40ug/L
J1-2 21-Jan 22-Jan 0.398 0.347 63.266
SM2-2 21-Jan 22-Jan 0.930 0.879 156.345
J3-2 21-Jan 22-Jan 0.385 0.334 60.992
J4-2 21-Jan 22-Jan 1.018 0.967 171.742
J5-2 21-Jan 22-Jan 0.548 0.497 223.776 Diluted 10/25
J6-2 21-Jan 22-Jan 0.552 0.501 451.051 Diluted 5/25
CB7-2 21-Jan 22-Jan 0.628 0.577 1293.841 Diluted 2/25
J8-2 21-Jan 22-Jan 0.438 0.387 351.324 Diluted 5/25
P9-2 21-Jan 22-Jan 1.080 1.029 182.589
PI 0-2 21-Jan 22-Jan 0.494 0.443 200.157 Diluted 10/25
SQ11-2 21-Jan 22-Jan 0.778 0.727 129.751
SQ12-2 21-Jan 22-Jan 0.360 0.309 56.618
J13-2 21-Jan 22-Jan 0.573 0.522 469.422 Diluted 5/25
J14-2 21-Jan 22-Jan 0.412 0.361 65.716
Jan. 22
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 23-Jan 0.036 * *
LB * 23-Jan 0.038 * *
LB * 23-Jan 0.039 * *
LB (avg) * * 0.038 * * avg. of 3 LB samples
FB-3 * 23-Jan 0.037 -0.001 0.000




















0.842 0.804 143.223 spike=40ug/L
J1-3 22-Jan 23-Jan 0.509 0.471 84.961
J6-3 22-Jan 23-Jan 0.459 0.421 381.067 Diluted 5/25




Satnole it Date SamD. Date Anal. Abs. Abs. - BIk Cone, lua N/U Notes
LB * 12-Feb 0.063 * *
LB * 12-Feb 0.061 * *
LB * 12-Feb 0.060 * *
LB (avg) * * 0.061 * * avg. of 3 LB samples
FB-1 * 12-Feb 0.054 -0.007 1.214




















0.678 0.617 551.945 Diluted 5/25, spike=40ug/L
J1-1 10-Feb 12-Feb 0.496 0.435 392.731 Diluted 5/25
J6-1 10-Feb 12-Feb 1.335 1.274 1126.689 Diluted 5/25, (outside curve)
J13-1 10-Feb 12-Feb 1.125 1.064 942.981 Diluted 5/25
Feb. 11
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone. (uQ N/L) Notes
LB * 12-Feb 0.057 * ★
LB * 12-Feb 0.057 * *
LB * 12-Feb 0.046 * *
LB (avg) * * 0.053 * * avg. of 3 LB samples
FB-2 * 12-Feb 0.045 -0.008 1.039






























0.888 0.835 742.651 Diluted 5/25, spike=40ug/L
J1-2 11-Feb 12-Feb 0.523 0.470 423.349 Diluted 5/25
SM2-2 11-Feb 12-Feb 1.800 1.747 1540.469 Diluted 5/25, (outside curve)
J3-2 11-Feb 12-Feb 0.508 0.455 410.227 Diluted 5/25
J4-2 11-Feb 12-Feb 0.631 0.578 517.828 Diluted 5/25
J5-2 11-Feb 12-Feb 0.611 0.558 500.332 Diluted 5/25
J6-2 11-Feb 12-Feb 0.760 0.707 630.677 Diluted 5/25
CB7-2 11-Feb 12-Feb 0.601 0.548 1228.960 Diluted 2/25
J8-2 11-Feb 22-Jan 0.671 0.618 552.820 Diluted 5/25
P9-2 11-Feb 22-Jan 1.185 1.132 501.234 Diluted 10/25
PI 0-2 11-Feb 22-Jan 0.796 0.743 662.170 Diluted 5/25
soil-2 11-Feb 22-Jan 0.571 0.518 232.670 Diluted 10/25
SQ12-2 11-Feb 22-Jan 0.848 0.795 353.830 Diluted 10/25
J13-2 11-Feb 22-Jan 0.864 0.811 721.656 Diluted 5/25
J14-2 11-Feb 22-Jan 1.065 1.012 897.491 Diluted 5/25
Feb. 12
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 13-Feb 0.055 * *
LB * 13-Feb 0.055 * *
LB * 13-Feb 0.055 * *
LB (avg) * * 0.055 * * avg. of 3 LB samples




Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes




















1.110 1.055 935.399 Diluted 5/25, spike=40ug/L
J1-3 12-Feb 13-Feb 0.326 0.271 249.556 Diluted 5/25
J6-3 12-Feb 13-Feb 0.509 0.454 409.644 Diluted 5/25
J13-3 12-Feb 13-Feb 0.872 0.817 727.197 Diluted 5/25
Feb. 24
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 26-Feb 0.054 * *
LB * 26-Feb 0.058 * *
LB * 26-Feb 0.059 * *
LB (avg) * * 0.057 * * avg. of 3 LB samples
FB-4 * 26-Feb 0.059 0.002 2.847




















0.882 0.825 734.195 Diluted 5/25, spike=40ug/L
J1-4 24-Feb 26-Feb 0.295 0.238 44.137
J6-4 24-Feb 26-Feb 0.622 0.565 506.747 Diluted 5/25
J13-4 24-Feb 26-Feb 0.930 0.873 1940.464 Diluted 2/25
Feb. 25
Samoie # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 26-Feb 0.059 * *
LB * 26-Feb 0.058 * *
LB * 26-Feb 0.057 * *
LB (avg) * * 0.058 * * avg. of 3 LB samples
FB-5 * 26-Feb 0.058 0.000 2.497






























0.888 0.830 369.285 Diluted 10/25,splke=40ug/L
J1-5 25-Feb 26-Feb 0.448 0.390 70.731
SM2-5 25-Feb 26-Feb 0.588 0.530 95.226
J3-5 25-Feb 26-Feb 0.382 0.324 59.184
J4-5 25-Feb 26-Feb 0.312 0.254 117.342 Diluted 10/25
J5-5 25-Feb 26-Feb 0.496 0.438 197.824 Diluted 10/25
J6-5 25-Feb 26-Feb 0.686 0.628 1404.649 Diluted 2/25




Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, lua N/L1 Notes
J8-5 25-Feb 26-Feb 1.105 1.047 928.401 Diluted 5/25
P9-5 25-Feb 26-Feb 0.838 0.780 138.966
P10-5 25-Feb 26-Feb 1.150 1.092 193.553
soil-5 25-Feb 26-Feb 0.746 0.688 307.174 Diluted 10/25
SQ12-5 25-Feb 26-Feb 0.494 0.436 393.898 Diluted 5/25
J13-5 25-Feb 26-Feb 0.728 0.670 1496.503 Diluted 2/25
J14-5 25-Feb 26-Feb 1.110 1.052 2331.937 Diluted 2/25
Feb. 26
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, lua N/U Notes
LB * 27-Feb 0.057 * *
LB * 27-Feb 0.052 * *
LB * 27-Feb 0.048 * *
LB (avg) * * 0.052 * * avg. of 3 LB samples
FB-6 27-Feb 0.053 0.001 2.614




















0.526 0.474 85.370 spike=40ug/L
J1-6 26-Feb 27-Feb 0.253 0.201 37.606
J6-6 26-Feb 27-Feb 0.257 0.205 478.819 Diluted 2/25
J13-6 26-Feb 27-Feb 0.397 0.345 784.999 Diluted 2/25
Mar. 9
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/L) Notes
LB * 11-Mar 0.059 * *
LB * 11-Mar 0.059 * *
LB * 11-Mar 0.057 * *
LB (avg) * * 0.058 * * avg. of 3 LB samples
FB-1 11-Mar 0.059 0.001 2.614




















0.401 0.343 62.450 splke=40ug/L
J1-1 9-Mar 11-Mar 0.156 0.098 19.585
J6-1 9-Mar 11 -Mar 0.802 0.744 663.045 Diluted 5/25
J13-1 9-Mar 11-Mar 0.804 0.746 664.794 Diluted 5/25
Mar. 10
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 11-Mar 0.052 * *
LB * 11-Mar 0.047 * *
LB * 11-Mar 0.050 * *
LB (avg) * * 0.050 * * avg. of 3 LB samples














Samole # Date SarriD. Date Anal. Abs. Abs. - BIk Cone, lua N/L) Notes
J3-2-FR 10-Mar 11-Mar 6.193 0.143 27.575
RPD= -1.277
J4-2-LR * 11-Mar 0.575 0.525 94.409
RPD= -0.371
J5-2-LR * 11-Mar 0.635 0.585 262.267 Diluted 10/25
RPD= 0.830
P9-2-SP * 11-Mar 1.130 1.080 191.512 spike=40ug/L
% Rec.= 106.726
J1-2 10-Mar 11-Mar 0.687 0.637 114.005
SM2-2 10-Mar 11-Mar 0.746 0.696 621.637 Diluted 5/25
J3-2 10-Mar 11-Mar 0.191 0.141 27.225
J4-2 10-Mar 11-Mar 0.573 0.523 94.059
J5-2 10-Mar 11-Mar 0.640 0.590 264.454 Diluted 10/25
J6-2 10-Mar 11-Mar 0.796 0.746 665.377 Diluted 5/25
CB7-2 10-Mar 11-Mar 0.906 0.856 1904.014 Diluted 2/25
J8-2 10-Mar 11-Mar 0.604 0.554 497.416 Diluted 5/25
P9-2 10-Mar 11-Mar 0.886 0.836 148.822
PI 0-2 10-Mar 11-Mar 0.641 0.591 264.892 Diluted 10/25
SQ11-2 10-Mar 11-Mar 0.489 0.439 198.407 Diluted 10/25
SQ12-2 10-Mar 11-Mar 0.573 0.523 235.149 Diluted 10/25
J13-2 10-Mar 11-Mar 1.090 1.040 922.569 Diluted 5/25
J14-2 10-Mar 11-Mar 0.528 0.478 430.931 Diluted 5/25
Mar. 11
Samole # Date Samo. Date Anal. Abs. “Sts. - 61k Cone, (ua N/L1 Notes
LB * 12-Mar 0.055 * *
LB * 12-Mar 0.053 * *
LB * 12-Mar 0.056 * *
LB (avg) * * 0.055 * * avg. of 3 LB samples




















1.880 1.825 321.857 spike= 40ug/L, (outside curve)
J1-3 11-Mar 12-Mar 1.590 1.535 271.119 (outside curve)
J6-3 11-Mar 12-Mar 0.398 0.343 312.833 Diluted 5/25
J13-3 11-Mar 12-Mar 0.680 0.625 559.527 Diluted 5/25
Mar. 23
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, lua N/U Notes
LB * 25-Mar 0.055 * *
LB * 25-Mar 0.053 * *
LB * 25-Mar 0.050 * *
LB (avg) * * 0.053 * * avg. of 3 LB samples




















1.550 1.497 264.470 spike= 40ug/L, (outside curve)
J1-4 23-Mar 25-Mar 1.305 1.252 221.605 (outside curve)
J6-4 23-Mar 25-Mar 0.296 0.243 225.353 Diluted 5/25




Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 25-Mar 0.058 * *
LB * 25-Mar 0.059 * *
LB * 25-Mar 0.055 * *
LB (avg) * * 0.057 * * avg. of 3 LB samples
FB-5 * 25-Mar 0.060 0.003 2.964






























0.534 0.477 85.895 spike=40ug/L
J1-5 24-Mar 25-Mar 0.570 0.513 230.483 Diluted 10/25
SM2-5 24-Mar 25-Mar 0.798 0.741 1651.051 Diluted 2/25
J3-5 24-Mar 25-Mar 0.180 0.123 23.959
J4-5 24-Mar 25-Mar 0.260 0.203 37.956
J5-5 24-Mar 25-Mar 0.593 0.536 96.217
J6-5 24-Mar 25-Mar 0.345 0.288 264.136 Diluted 5/25
CB7-5 24-Mar 25-Mar 0.710 0.653 1458.595 Diluted 2/25
J8-5 24-Mar 25-Mar 0.920 0.863 153.429
P9-5 24-Mar 25-Mar 0.221 0.164 31.132
PI 0-5 24-Mar 25-Mar 0.438 0.381 69.098
SQ11-5 24-Mar 25-Mar 0.366 0.309 56.501
SQ12-5 24-Mar 25-Mar 0.435 0.378 68.574
J13-5 24-Mar 25-Mar 0.598 0.541 485.460 Diluted 5/25
J14-5 24-Mar 25-Mar 0.246 0.189 35.506
D15-5 24-Mar 25-Mar 0.556 0.499 448.719 Diluted 5/25
Mar. 25
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 26-Mar 0.058 * *
LB * 26-Mar 0.054 * *
LB * 26-Mar 0.057 * *
LB (avg) * * * 0.056 * * avg. of 3 LB samples




















0.557 0.501 450.468 Diluted 5/25, spike=40ug/L
J1-6 25-Mar 26-Mar 0.364 0.308 140.816 Diluted 10/25
J6-6 25-Mar 26-Mar 0.324 0.268 246.640 Diluted 5/25
J13-6 25-Mar 26-Mar 0.522 0.466 419.850 Diluted 5/25
Apr. 13
Sample It Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 15-Apr 0.061 * *
LB * 15-Apr 0.065 * *
LB * 15-Apr 0.058 * *




Sample # Date Samp. Date Anal. Abs. Abs. - SIk Cone, (ua N/U Notes




















0.609 0.548 491.584 spike=40ug/L
J1-1 13-Apr 15-Apr 0.352 0.291 53.352
J6-1 13-Apr 15-Apr 0.396 0.335 152.626 Diluted 10/25
J13-1 13-Apr 15-Apr 0.359 0.298 272.884 Diluted 5/25
^ETj14
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 15-Apr 0.046 ■k *
LB * 15-Apr 0.046 * *
LB * 15-Apr 0.043 * *
LB (avg) * * 0.045 * * avg. of 3 LB samples
FB-2 * 15-Apr 0.049 -0.012 0.339






























0.822 0.777 138.441 spike=40ug/L
J1-2 14-Apr 15-Apr 0.311 0.266 49.036
SM2-2 14-Apr 15-Apr 0.567 0.522 93.826
J3-2 14-Apr 15-Apr 0.265 0.220 40.988
J4-2 14-Apr 15-Apr 0.287 0.242 44.837
J5-2 14-Apr 15-Apr 0.438 0.393 71.256
J6-2 14-Apr 15-Apr 0.930 0.885 157.337
CB7-2 14-Apr 15-Apr 0.922 0.877 779.685 Diluted 5/25
J8-2 14-Apr 15-Apr 0.537 0.492 88.577
P9-2 14-Apr 15-Apr 0.234 0.189 35.564
PI 0-2 14-Apr 15-Apr 0.496 0.451 81.404
SQ11-2 14-Apr 15-Apr 0.244 0.199 37.314
SQ12-2 14-Apr 15-Apr 0.229 0.184 34.690
J13-2 14-Apr 16-Apr 0.681 0.636 284.429 Diluted 10/25
J14-2 14-Apr 15-Apr 0.186 0.141 27.166
D15-2 14-Apr 15-Apr 0.828 0.783 139.491
Apr. 15
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 16-Apr 0.049 * *
LB * 16-Apr 0.051 * *
LB * 16-Apr 0.053 * *
LB (avg) * * 0.051 * * avg. of 3 LB samples
























1.095 1.044 185.155 spike=40ug/L
J1-3 15-Apr 16-Apr 0.355 0.304 55.685
J6-3 15-Apr 16-Apr 0.858 0.807 143.690
J13-3 15-Apr 16-Apr 0.673 0.622 278.305 Diluted 10/25
Apr. 27
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 29-Apr 0.045 * *
LB * 29-Apr 0.051 * •
LB * 29-Apr 0.056 * *
LB (avg) * * 0.051 * * avg. of 3 LB samples




















0.874 0.823 146.547 spike=40ug/L
J1-4 27-Apr 29-Apr 0.65 0.599 107.356
J6-4 27-Apr 29-Apr 1.105 1.054 186.963
J13-4 27-Apr 29-Apr 0.692 0.641 286.762 Diluted 10/25
Apr. 28
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 29-Apr 0.046 * *
LB * 29-Apr 0.038 * *
LB * 29-Apr 0.038 * *
LB (avg) * * 0.041 * * avg. of 3 LB samples
FB-5 * 29-Apr 0.037 -0.004 1.855






























0.520 0.479 86.361 spike=40ug/L
J1-5 28-Apr 29-Apr 0.378 0.337 61.517
SM2-5 28-Apr 29-Apr 1.054 1.013 179.790
J3-5 28-Apr 29-Apr 0.259 0.218 40.697
J4-5 28-Apr 29-Apr 0.442 0.401 72.714
J5-5 28-Apr 29-Apr 0.654 0.613 109.806
J6-5 28-Apr 29-Apr 0.970 0.929 165.093
CB7-5 28-Apr 29-Apr 0.930 0.889 790.474 Diluted 5/25
J8-5 28-Apr 29-Apr 0.677 0.636 113.830
P9-5 28-Apr 29-Apr 0.384 0.343 62.567
PI 0-5 28-Apr 29-Apr 0.595 0.554 99.483
soil-5 28-Apr 29-Apr 0.302 0.261 48.220




Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
J13-5 28-Apr 29-Apr 0.666 0.625 279.763 Diluted 10/25
J14-5 28-Apr 29-Apr 0.266 0.225 41.921
D15-5 28-Apr 29-Apr 0.916 0.875 155.645
Apr. 29
Sample It Date Samp. Date Anal. Abs. “SBSrrgiiT Cone, (ua N/U Notes
LB * 30-Apr 0.060 * *
LB * 30-Apr 0.050 * *
LB * 30-Apr 0.039 * *
LB (ayg) * * 0.050 * * avg. of 3 LB samples





















1.700 1.650 291.239 spike= 40ug/L, (outside curve)
J1-6 29-Apr 30-Apr 0.368 0.318 58.193
J6-6 29-Apr 30-Apr 1.450 1.400 247.499 (outside curve)
J13-6 29-Apr 30-Apr 1.125 1.075 476.593 Diluted 10/25
May. 18
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone. (uQ N/U Notes
LB * 20-May 0.048 * *
LB * 20-May 0.044 * *
LB * 20-May 0.051 * *
LB (avg) * * 0.048 * * avg. of 3 LB samples




















0.956 0.908 161.419 splke=80ug/L
J1-1 18-May 20-May 0.442 0.394 71.490
J6-1 18-May 20-May 0.500 0.452 204.093 Diluted 10/25
J13-1 18-May 20-May 0.485 0.437 395.064 Diluted 5/25
May. 19
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua N/U Notes
LB * 20-May 0.045 * *
LB * 20-May 0.039 * *
LB * 20-May 0.042 * *
LB (avg) * * 0.042 * * avg. of 3 LB samples
FB-2 * 20-May 0.037 -0.011 0.631


































0.684 0.642 114.821 spike=80ug/L
J1-2 19-May 20-May 0.331 0.289 53.060
SM2-2 19-May 20-May 0.862 0.820 145.964
J3-2 19-May 20-May 0.249 0.207 38.714
J4-2 19-May 20-May 0.442 0.400 72.481
J5-2 19-May 20-May 0.657 0.615 110.097
J6-2 19-May 20-May 0.554 0.512 230.191 Diluted 10/25
CB7-2 19-May 20-May 0.722 0.680 1518.373 Diluted 2/25
J8-2 19-May 20-May 0.650 0.608 108.873
P9-2 19-May 20-May 0.365 0.323 59.009
PI 0-2 19-May 20-May 0.586 0.544 97.675
SQ11-2 19-May 20-May 0.196 0.154 29.441
SQ12-2 19-May 20-May 0.105 0.063 13.519
J13-2 19-May 20-May 0.488 0.446 402.646 Diluted 5/25
J14-2 19-May 20-May 0.273 0.231 42.913
D15-2 19-May 20-May 0.690 0.648 289.678 Diluted 10/25
May. 20
Samole # Date Samo. Date Anal. Abs. ' Abs. - Stic done. (UQ N/L) Notes
LB * 16-Apr 0.049 * *
LB * 16-Apr 0.050 * *
LB * 16-Apr 0.050 * *
LB (avg) * * 0.050 * * avg. of 3 LB samples




















* * * spike=80ug/L, (off scale)
J1-3 15-Apr 16-Apr 1.590 1.540 271.994 outside curve
J6-3 15-Apr 16-Apr 0.549 0.499 224.651 Diluted 10/25
J13-3 15-Apr 16-Apr 0.657 0.607 543.780 Diluted 5/25
Jun. 16
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua N/L) Notes
LB * 17-Jun 0.063 * *
LB * 17-Jun 0.062 * *
LB * 17-Jun 0.063 * *
LB,2(avg) * * 0.063 * * avg. of 3 LB samples
FB-1 * 17-Jun 0.070 0.007 3.780







































Sample # Date Samo. Date Anal. Abs. ■"SBiTTBUr Cone, (ua N/U Notes
J1-1 16-Jun/4M 17-Jun 0.188 0.125 24.425
SM2-1 16-Jun/4M 17-Jun 0.210 0.147 28.274
J3-1 16-Jun AM 17-Jun 0.227 0.164 31.249
J4-1 ^6-Jun AM 17-Jun 0.228 0.165 31.424
J5-1 16-Jun 17-Jun 0.259 0.196 36.847
J6-1 16-Jun AM 17-Jun 0.583 0.520 93.535
CB7-1 16-Jun/4M 17-Jun 1.135 1.072 950.562 Diluted 5/25
J8-1 16-Jun 17-Jun 0.348 0.285 52.419
P9-1 16-Jun 17-Jun 0.186 0.123 24.075
P10-1 16-Jun 17-Jun 0.353 0.290 53.294
SQ11-1 16-Jun/\W 17-Jun 0.152 0.089 18.127
SQ12-1 16-Jun/1M 17-Jun 0.150 0.087 17.777
J13-1 16-Jun AM 17-Jun 0.499 0.436 394.189 Diluted 5/25
J14-1 16-Jun/4W 17-Jun 1.255 1.192 2638.846 Diluted 2/25
D15-1 16-Jun AM 17-Jun 0.752 0.689 615.514 Diluted 5/25
J1-2 16-Jun PM 17-Jun 0.127 0.064 13.753
J6-2 16-Jun PM 17-Jun 0.583 0.520 93.535
J13-2 16-Jun PM 17-Jun 0.606 0.543 487.793 Diluted 5/25
Jul. 14
Sample # Date Samp. Date Anal. Abs. "Abs.-BIk Cone, (ua N/L) Notes
LB ■k 15-Jul 0.066 * *
LB * 15-Jul 0.066 * *
LB * 15-Jul 0.066 * *
LB (avg) * * 0.066 * * avg. of 3 LB samples
FB-1 * 15-Jul 0.066 0.000 2.497



































0.539 0.473 85.253 spike==40ug/L
J1-1 14-Jul AM 15-Jul 0.262 0.196 36.789
SM2-1 14-Jul AM 15-Jul 0.320 0.254 46.937
J3-1 14-Jul AW 15-Jul 0.252 0.186 35.040
J4-1 14-Jul AM 15-Jul 0.309 0.243 45.012
J5-1 14-Jul AM 15-Jul 0.318 0.252 46.587
J6-1 14-Jul AM 15-Jul 0.605 0.539 96.800
CB7-1 14-Jul AM 15-Jul 1.044 0.978 868.039 Diluted 5/25
J8-1 14-Jul AM 15-Jul 0.244 0.178 33.640
P9-1 14-Jul AM 15-Jul 0.172 0.106 21.043
P10-1 14-Jul AM 15-Jul 0.192 0.126 24.542
SQ11-1 14-Jul AM 15-Jul 0.279 0.213 39.763
SQ12-1 14-Jul AM 15-Jul 0.189 0.123 24.017
J13-1 14-Jul AM 15-Jul 0.631 0.565 101.349
J14-1 14-Jul AM 15-Jul 0.880 0.814 1811.431 Diluted 2A25
D15-1 14-Jul AM 15-Jul 0.491 0.425 384.275 Diluted 5/25
J1-2 14-Jul PM 15-Jul 0.159 0.093 18.768
J6-2 14-Jul PM 15-Jul 0.404 0.338 61.633




Samole # Date Samo. Date Anal. Abs. Abs. - eik Cone, (ua N/U Notes
LB * 12-Aug 0.036 * *
LB * 12-Aug 0.034 * *
LB * 12-Aug 0.035 * *
LB (avg) * * 0.035 * * avg. of 3 LB samples
FB-1 * 12-Aug 0.045 0.010 4.247



































0.439 0.404 73.181 spike=40ug/L
J1-1 11-Aug AM 12-Aug 0.158 0.123 24.017
SM2-1 11 -Aug AM 12-Aug 0.379 0.344 62.683
J3-1 11-Aug AM 12-Aug 0.158 0.123 24.017
J4-1 11-Aug AM 12-Aug 0.220 0.185 34.865
J5-1 11-Aug AM 12-Aug 0.161 0.126 24.542
J6-1 11-Aug AM 12-Aug 0.334 0.299 54.810
CB7-1 11-Aug AM 12-Aug 0.968 0.933 828.673 Diluted 5/25
J8-1 11-Aug AM 12-Aug 0.194 0.159 30.316
P9-1 11-Aug AM 12-Aug 0.147 0.112 22.093
PI 0-1 11-Aug AM 12-Aug 0.257 0.222 41.338
SQ11-1 11-Aug AM 12-Aug 0.288 0.253 46.762
SQ12-1 11-Aug AM 12-Aug 0.137 0.102 20.343
J13-1 11-Aug AM 12-Aug 0.256 0.221 41.163
J14-1 11-Aug AM 12-Aug 0.602 0.567 508.497 Diluted 5/25
D15-1 11-Aug AM 12-Aug 0.776 0.741 132.142
J1-2 11-Aug PM 12-Aug 0.171 0.136 26.292
J6-2 11-Aug PM 12-Aug 0.294 0.259 47.812
J13-2 11-Aug PM 12-Aug 0.300 0.265 48.861
Samole # Date Samo. Date Anal. Abs. Abs. - BIk msinmmivmm Notes
LB * 5-Sep 0.081 * *
LB * 5-Sep 0.071 * *
LB * 5-Sep 0.077 * *
LB (avg) * * 0.076 * * avg. of 3 LB samples
FB-1 * 5-Sep 0.081 0.005 3.313







































0.575 0.499 89.744 spike=40ug/L
J1-1 4-Sep AM 5-Sep 0.204 0.128 24.834
SM2-1 4-Sep AM 5-Sep 0.305 0.229 42.505
J3-1 4-Sep AM 5-Sep 0.163 0.087 17.660
J4-1 4-Sep AM 5-Sep 0.245 0.169 32.007
J5-1 4-Sep AM 5-Sep 0.198 0.122 23.784
J6-1 4-Sep AM 5-Sep 0.346 0.270 49.678
CB7-1 4-Sep AM 5-Sep 0.844 0.768 684.040 Diluted 5/25
J8-1 4-Sep AM 5-Sep 0.209 0.133 25.708
P9-1 4-Sep AM 5-Sep 0.131 0.055 12.061
P10-1 4-Sep AM 5-Sep 0.174 0.098 19.585
SQ11-1 4-Sep AM 5-Sep 0.298 0.222 41.280
SQ12-1 4-Sep AM 5-Sep 0.172 0.096 19.235
J13-1 4-Sep AM 5-Sep 0.872 0.796 354.267 Diluted 10/25
J14-1 4-Sep AM 5-Sep 0.685 0.609 1362.367 Diluted 2/25
D15-1 4-Sep AM 5-Sep 0.495 0.419 378.735 Diluted 5/25
J1-2 4-Sep PM 5-Sep 0.180 0.104 20.635
J6-2 4-Sep PM 5-Sep 0.269 0.193 36.206
J13-2 4-Sep PM 5-Sep 0.882 0.806 358.641 Diluted 10/25
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APPENDIX D (NO3 +N02 DATA) 
NO3+NO2 Analytical Results
Dec. 18.19, 20
Samole # Date Samo. Date Anal. Peak Heiaht Cone (uQ N/U Notes
SYNC * 4-Jan 3825 992 1000 ug/L STD
LB * 4-Jan 10 4
LB * 4-Jan 0 1
S1:50 * 4-Jan 179 48 SOug/L STD
S2:100 * 4-Jan 385 101 lOOug/L STD
S3:150 * 4-Jan 576 150 150ug/L STD
S4:200 * 4-Jan 769 200 200ug/L STD
S5:250 * 4-Jan 967 252 250ug/L STD
S6:500 * 4-Jan 1921 499 SOOug/L STD
S7:1000 * 4-Jan 3855 1000 lOOOug/L STD
Ck 1 * 4-Jan 982 256 250ug/L CK STD
Ck2 * 4-Jan 2463 639 625ug/L CK STD
r*2 = 0.999991
N02:500 * 4-Jan 2019 524 500ug/L N02 rec. STD
LB * 4-Jan 3 2
FORT-B * 4-Jan 82 22 spike=20ug/L
FORT-B * 4-Jan 77 21 spike=20ug/L
FB-1 * 4-Jan 0 6
FB-3 * 4-Jan 0 6
FB-5 * 4-Jan 0 6
J1-1-FR 18-Dec C/AM; 4-Jan 2023 5426 Diluted 5/50
RPD = -3.553
J1-3-FR :9-Dec (AM) 4-Jan 1756 4718 Diluted 5/50
RPD = 40.409
J6-3-FR 19-Dec f'/AM; 4-Jan 1918 5148 Diluted 5/50
RPD = 0.309
J3-4-FR 19-Dec ^PM; 4-Jan 1876 5037 Diluted 5/50
RPD = 0.422
P10-4-FR 19-Dec CPM; 4-Jan 2075 5564 Diluted 5/50
RPD = 2.951
J13-5-FR 20-Dec (AM) 4-Jan 2507 6710 Diluted 5/50
RPD = 0.040
J6-1-LR * 4-Jan 1969 5283 Diluted 5/50
RPD = 0.252
J4-3-LR * 4-Jan 1786 4798 Diluted 5/50
RPD = -3.210
CB7-3-LR * 4-Jan 635 1745 Diluted 5/50
RPD = -5.186
P10-4-LR * 4-Jan 2046 5487 Diluted 5/50
RPD = 1.559
J13-4-LR * 4-Jan 2190 5869 Diluted 5/50
RPD = -0.495
J6-6-LR * 4-Jan 2200 5896 Diluted 5/50
RPD = 0.814
J13-6-LR * 4-Jan 765 3988 Diluted 5/100
RPD = 0.520
J6-2-SP * 4-Jan * * spike=200ug/L
% Rec. = 97.3 % rec. calc, by autoanalyzer
J8-4-SP * 4-Jan * * spike=200ug/L
% Rec. = 86.3 % rec. calc, by autoanalyzer
J13-6-SP * 4-Jan * * spike=200ug/L
% Rec. = 102.7 % rec. calc, by autoanalyzer
N02:500 * 4-Jan 1986 533 N02 rec. mid run
N02:500 * 4-Jan 1958 525 N02 rec. mid run
N02:500 * 4-Jan 1970 529 N02 rec.end run
J1-1 ^ 8-Dec (AM) 4-Jan 2097 5623 Diluted 5/50
J1-2 ^ 8-Dec (PM) 4-Jan 2155 5777 Diluted 5/50
J6-1 ^8-Dec (AM) 4-Jan 1964 5270 Diluted 5/50
157
NO3+NO2 DATA (Continued)
Dec. 18,19. 20 (Continued)
Sam Die # bate Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
J6-2 i 8-Dec (PM) 4-Jan 1923 4994 Diluted 5/50
J13-1 ^8-Dec (AM) 4-Jan 2103 5639 Diluted 5/50
J13-2 ^ 8-Dec (PM) 4-Jan 2624 7021 Diluted 5/50
J1-3 :9-Dec (AM) 4-Jan 1158 3132 Diluted 5/50
J1-4 ^9-Dec (PM) 4-Jan 1724 4633 Diluted 5/50
SM2-3 ^9-Dec (AM) 4-Jan 1238 3344 Diluted 5/50
SM2-4 ^9-Dec (PM) 4-Jan 1298 3503 Diluted 5/50
J3-3 19-Dec (AM) 4-Jan 1862 4999 Diluted 5/50
J3-4 ^9-Dec (PM) 4-Jan 1868 5015 Diluted 5/50
J4-3 ^9-Dec (AM) 4-Jan 1845 4954 Diluted 5/50
J4-4 ^9-Dec (PM) 4-Jan 1749 4700 Diluted 5/50
J5-3 ^9-Dec (AM) 4-Jan 1450 3907 Diluted 5/50
J5-4 ^9-Dec (PM) 4-Jan 1921 5156 Diluted 5/50
J6-3 :9-Dec (AM) 4-Jan 1912 5132 Diluted 5/50
J6-4 19-Dec CP/W; 4-Jan 2032 5450 Diluted 5/50
CB7-3 19-Dec f-AW; 4-Jan 670 1838 Diluted 5/50
CB7-4 19-Dec ('P/W; 4-Jan 639 1756 Diluted 5/50
J8-3 ^9-Dec (AM) 4-Jan 2086 5594 Diluted 5/50
J8-4 19-Dec ^PM; 4-Jan 2241 5818 Diluted 5/50
P9-3 ^9-Dec (AM) 4-Jan 2060 5525 Diluted 5/50
P9-4 ^9-Dec (PM) 4-Jan 2077 5570 Diluted 5/50
P10-3 19-Dec f/AM) 4-Jan 2002 5371 Diluted 5/50
P10-4 ^9-Dec (PM) 4-Jan 2014 5403 Diluted 5/50
SQ11-3 ^9-Dec (AM) 4-Jan 1989 5336 Diluted 5/50
SQ11-4 19-Dec ^PM; 4-Jan 2022 5424 Diluted 5/50
SQ12-3 ^9-Dec (AM) 4-Jan 2319 6212 Diluted 5/50
SQ12-4 ^9-Dec (PM) 4-Jan 2450 6559 Diluted 5/50
J13-3 ^9-Dec (AM) 4-Jan 2058 5519 Diluted 5/50
J13-4 ^9-Dec (PM) 4-Jan 2201 5899 Diluted 5/50
J14-3 ^9-Dec (AM) 4-Jan 2730 7302 Diluted 5/50
J14-4 ^9-Dec (PM) 4-Jan 2938 7853 Diluted 5/50
J1-5 20-Dec (AM) 4-Jan 1922 5159 Diluted 5/50
J1-6 20-Dec (PM) 4-Jan 2055 5511 Diluted 5/50
J6-5 20-Dec (AM) 4-Jan 2148 5758 Diluted 5/50
J6-6 20-Dec (PM) 4-Jan 2182 5848 Diluted 5/50
J13-5 20-Dec (AM) 4-Jan 2506 6708 Diluted 5/50
J13-6 20-Dec (PM) 4-Jan 761 3967 Diluted 5/100
Jan. 20. 21, 22
Samcle # Date Same. Date Anal. Peak Heiaht Cone Cua N/L1 Notes
SYNC * 1-Feb 3695 1011 lOOOug/L STD
LB * 1-Feb 19 6
LB * 1-Feb 8 3
S1:50 * 1-Feb 177 50 50ug/L STD
S2:100 * 1-Feb 357 99 lOOug/L STD
S3:150 * 1-Feb 546 150 150ug/L STD
S4:200 * 1-Feb 721 198 200ug/L STD
S5:250 * 1-Feb 919 252 250ug/L STD
S6:500 1-Feb 1834 502 500ug/L STD
S7:1000 * 1-Feb 3652 999 lOOOug/L STD
Ck 1 1-Feb 944 259 250ug/L CK STD
Ck2 1-Feb 2328 637 625ug/L CK STD
r^2 = 0.999987
N02:500 * 1-Feb 1887 517 500ug/L N02 me. STD
LB * 1-Feb 14 5
FORT-B * 1-Feb 93 27 splke=25ug/L
FORT-B 1-Feb 89 26 spike=25ug/L
FB-1 1-Feb 0 1
FB-2 * 1-Feb 0 1
FB-3 * 1-Feb 0 1
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NO3+NO2 DATA (Continued)
Jan. 20. 21, 22 (Continued)
Samole it Date Samo. Date Anal. Peak Heiaht Cone lua N/LI Notes
J13-1-FR 20-Jan 1-Feb 2131 5833 Diluted 5/50
RPD = -0.933
SM2-2-FR 21-Jan 1-Feb 1700 4656 Diluted 5/50
RPD = 1.655
J8-2-FR 21-Jan 1-Feb 2498 6836 Diluted 5/50
RPD = 2.141
J6-3-FR 22-Jan 1-Feb 2383 6522 Diluted 5/50
RPD = 1.053
J6-1-LR * 1-Feb 2287 6259 Diluted 5/50
RPD = -1.902
J6-2-LR * 1-Feb 2305 6309 Diluted 5/50
RPD = 0.826
SQ12-2-LR * 1-Feb 2957 8090 Diluted 5/50
RPD = -0.169
J1-3-LR * 1-Feb 2202 6027 Diluted 5/50
RPD = 1.784
J1-1-SP * 1-Feb * * spike=200ug/L
% Rec. = 96.7 % rec. calc, by autoanalyzer
P9-2-SP * 1-Feb * * splke=200ug/L
% Rec. = 97.2 % rec. calc, by autoanalyzer
J6-3-SP * 1-Feb * * spike=200ug/L
% Rec. = 75.4 % rec. calc, by autoanalyzer
N02:500 * 1-Feb 1953 535 N02 rec. mid run
N02:500 * 1-Feb 1945 533 N02 rec. end run
J1-1 20-Jan 1-Feb 2125 5817 Diluted 5/50
J6-1 20-Jan 1-Feb 2331 6380 Diluted 5/50
J13-1 20-Jan 1-Feb 2151 5888 Diluted 5/50
J1-2 21-Jan 1-Feb 2193 6003 Diluted 5/50
SM2-2 21-Jan 1-Feb 1672 4579 Diluted 5/50
J3-2 21-Jan 1-Feb 2251 6161 Diluted 5/50
J4-2 21-Jan 1-Feb 2242 6136 Diluted 5/50
J5-2 21-Jan 1-Feb 2209 6046 Diluted 5/50
J6-2 21-Jan 1-Feb 2286 6257 Diluted 5/50
CB7-2 21-Jan 1-Feb 735 2020 Diluted 5/50
J8-2 21-Jan 1-Feb 2445 6691 Diluted 5/50
P9-2 21-Jan 1-Feb 3209 8778 Diluted 5/50
P10-2 21-Jan 1-Feb 3176 8688 Diluted 5/50
SQ11-2 21-Jan 1-Feb 2598 7109 Diluted 5/50
SQ12-2 21-Jan 1-Feb 2962 8103 Diluted 5/50
J13-2 21-Jan 1-Feb 1981 5424 Diluted 5/50
J14-2 21-Jan 1-Feb 3259 8915 Diluted 5/50
J1-3 22-Jan 1-Feb 2163 5921 Diluted 5/50
J6-3 22-Jan 1-Feb 2358 6453 Diluted 5/50




Samole # Date Samo. Date Anal. Peak Heiaht Cone lua N/LI Notes
SYNC * 7-Mar 3710 1003 1000ug/L STD
LB * 7-Mar 173 0
LB * 7-Mar 164 0
S1:50 * 7-Mar 347 47 50ug/L STD
S2:100 * 7-Mar 522 97 100ug/L STD
S3:150 * 7-Mar 704 148 150ug/L STD
S4:200 * 7-Mar 898 203 200ug/L STD
S5:250 * 7-Mar 1072 253 250ug/L STD
S6:500 * 7-Mar 1962 506 500ug/L STD
S7:1000 * 7-Mar 3687 996 1000ug/L STD
Ck 1 7-Mar 1050 247 250ug/L CK STD




Feb. 10.11,12, 24, 25. 26 (Continued)
Sam Die # Date Samo. Date Anal. Peak Heiaht Cone tua N/U Notes
N02:500 * 7-Mar 1971 509 500ug/L N02 rec. STD
LB * 7-Mar 176 0
FORT-B * 7-Mar 252 20 spike=25ug/L
FORT-B * 7-Mar 249 19 spike=25ug/L
FB-1 * 7-Mar 155 0
FB-2 * 7-Mar 154 0
FB-3 * 7-Mar 156 0
FB-4 * 7-Mar 155 0
FB-5 * 7-Mar 154 0
FB-6 * 7-Mar 153 0
J13-1-FR 10-Feb 7-Mar 1069 5040 Diluted 2.5/50
RPD = -0.226
J1-2-FR 11-Feb 7-Mar 1098 5205 Diluted 2.5/50
RPD = -1.085
P9-2-FR 11-Feb 7-Mar 1613 8134 Diluted 2.5/50
RPD = -1.043
J6-3-FR 12-Feb 7-Mar 1198 5774 Diluted 2.5/50
RPD = -0.687
J13-4-FR 24-Feb 7-Mar 949 4358 Diluted 2.5/50
RPD = 1.445
J6-5-FR 25-Feb 7-Mar 1226 5933 Diluted 2.5/50
RPD = -0.478
P10-5-FR 25-Feb 7-Mar 1906 9800 Diluted 2.5/50
RPD = -1.097
J6-6-FR 26-Feb 7-Mar 1259 6121 Diluted 2.5/50
RPD = -1.841
J13-1-LR * 7-Mar 1067 5029 Diluted 2.5/50
RPD = -0.450
J1-2-LR * 7-Mar 1112 5285 Diluted 2.5/50
RPD = 0.432
P9-2-LR * 7-Mar 1623 8191 Diluted 2.5/50
RPD = -0.346
J6-3-LR * 7-Mar 1204 5808 Diluted 2.5/50
RPD = -0.098
J13-4-LR * 7-Mar 947 4346 Diluted 2.5/50
RPD = 1.183
J6-5-LR * 7-Mar 1212 5853 Diluted 2.5/50
RPD = -1.828
P10-5-LR * 7-Mar 1897 9749 Diluted 2.5/50
RPD = -1.621
J6-6-LR * 7-Mar 1264 6149 Diluted 2.5/50
RPD = -1.378
J5-2-SP * 7-Mar * * spike=200ug/L
% Rec. = 101.6 % rec. calc, by autoanalyzer
J3-5-SP * 7-Mar * * splke=200ug/L
% Rec. = 95.0 % rec. calc, by autoanalyzer
J8-5-SP * 7-Mar * * spike=200ug/L
% Rec. = 97.8 % rec. calc, by autoanalyzer
J13-6-SP * 7-Mar * * spike=200ug/L
% Rec. = 100.1 % rec. calc, by autoanalyzer
N02:500 * 7-Mar 1987 513 N02 rec. mid run
N02:500 * 7-Mar 2020 522 N02 rec. mid run
N02:500 * 7-Mar 2027 524 N02 rec. end run
J1-1 10-Feb 7-Mar 997 4631 Diluted 2.5/50
J6-1 10-Feb 7-Mar 1074 5069 Diluted 2.5/50
J13-1 10-Feb 7-Mar 1071 5052 Diluted 2.5/50
J1-2 11-Feb 7-Mar 1108 5262 Diluted 2.5/50
SM2-2 11-Feb 7-Mar 958 4409 Diluted 2.5/50
J3-2 11-Feb 7-Mar 1117 5313 Diluted 2.5/50
J4-2 11-Feb 7-Mar 1119 5325 Diluted 2.5/50
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NO3+NO2 DATA (Continued)
Feb. 10.11,12, 24, 25. 26 (Continued)
Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/L1 Notes
J5-2 11-Feb 7-Mar 1112 5285 Diluted 2.5/50
J6-2 11-Feb 7-Mar 1158 5546 Diluted 2.5/50
CB7-2 11-Feb 7-Mar 717 3038 Diluted 2.5/50
J8-2 11-Feb 7-Mar 1235 5984 Diluted 2.5/50
P9-2 11-Feb 7-Mar 1628 8219 Diluted 2.5/50
P10-2 11-Feb 7-Mar 1615 8145 Diluted 2.5/50
SQ11-2 11-Feb 7-Mar 1096 5194 Diluted 2.5/50
SQ12-2 11-Feb 7-Mar 1403 6940 Diluted 2.5/50
J13-2 11-Feb 7-Mar 1151 5507 Diluted 2.5/50
J14-2 11-Feb 7-Mar 1226 5933 Diluted 2.5/50
J1-3 12-Feb 7-Mar 1149 5495 Diluted 2.5/50
J6-3 12-Feb 7-Mar 1205 5814 Diluted 2.5/50
J13-3 12-Feb 7-Mar 1073 5063 Diluted 2.5/50
J1-4 24-Feb 7-Mar 1126 5364 Diluted 2.5/50
J6-4 24-Feb 7-Mar 1218 5888 Diluted 2.5/50
J13-4 24-Feb 7-Mar 938 4295 Diluted 2.5/50
J1-5 25-Feb 7-Mar 1196 5762 Diluted 2.5/50
SM2-5 25-Feb 7-Mar 1085 5131 Diluted 2.5/50
J3-5 25-Feb 7-Mar 1232 5967 Diluted 2.5/50
J4-5 25-Feb 7-Mar 1184 5694 Diluted 2.5/50
J5-5 25-Feb 7-Mar 1185 5700 Diluted 2.5/50
J6-5 25-Feb 7-Mar 1231 5961 Diluted 2.5/50
CB7-5 25-Feb 7-Mar 455 1548 Diluted 2.5/50
J8-5 25-Feb 7-Mar 1339 6576 Diluted 2.5/50
P9-5 25-Feb 7-Mar 1846 9459 Diluted 2.5/50
PI 0-5 25-Feb 7-Mar 1925 9908 Diluted 2.5/50
SQ11-5 25-Feb 7-Mar 1272 6195 Diluted 2.5/50
SQ12-5 25-Feb 7-Mar 1464 7287 Diluted 2.5/50
J13-5 25-Feb 7-Mar 949 4358 Diluted 2.5/50
J14-5 25-Feb 7-Mar 629 2538 Diluted 2.5/50
J1-6 26-Feb 7-Mar 1202 5797 Diluted 2.5/50
J6-6 26-Feb 7-Mar 1279 6234 Diluted 2.5/50
J13-6 26-Feb 7-Mar 965 4474 Diluted 2.5/50
Mar. 9.10.11. 2 3. 24. 25
Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/L1 Notes
SYNC * 5-Apr 3777 1007 1000ug/L STD
LB * 5-Apr 157 0
LB * 5-Apr 149 0
S1:50 * 5-Apr 330 47 50ug/L STD
S2:100 * 5-Apr 519 100 100ug/L STD
S3:150 * 5-Apr 701 150 150ug/L STD
S4:200 * 5-Apr 888 202 200ug/L STD
S5:250 * 5-Apr 1064 251 250ug/L STD
S6:500 * 5-Apr 1955 500 500ug/L STD
S7:1000 * 5-Apr 3751 1000 1000ug/L STD
Ck 1 * 5-Apr 1069 253 250ug/L CK STD
Ck2 * 5-Apr 2464 641 625ug/L CK STD
1^2 = 0.999987
N02:500 * 5-Apr 1997 511 500ug/L N02 rec. STD
LB * 5-Apr 154 0
FORT-B * 5-Apr 236 21 spike=25ug/L
FORT-B 5-Apr 236 21 spike=25ug/L
FB-1 * 5-Apr 145 0
FB-5 * 5-Apr 148 0
J1-1-FR 9-Mar 5-Apr 1188 5719 Diluted 2.5/50
RPD = 0.098
SM2-2-FR 10-Mar 5-Apr 968 4494 Diluted 2.5/50
RPD = 0.623
J3-2-FR 10-Mar 5-Apr 1129 5391 Diluted 2.5/50
161
NOi^NO] DATA (Continued)
Mar. 9,10.11, 23. 24. 25 (Continued)
Samole # Date Same. Date Anal. Peak Heiaht Cone (ua N/U Notes
RPD = -1.740
J6-3-FR 11-Mar 5-Apr 1158 5552 Diluted 2.5/50
RPD = 0.402
J6-4-FR 23-Mar 5-Apr 1170 5619 Diluted 2.5/50
RPD = -0.986
SM2-5-FR 24-Mar 5-Apr 1058 4995 Diluted 2.5/50
RPD = -0.889
CB7-5-FR 24-Mar 5-Apr 292 730 Diluted 2.5/50
RPD = -1.509
J1-6-FR 25-Mar 5-Apr 1105 5257 Diluted 2.5/50
RPD = -0.423
J1-1-LR * 5-Apr 1208 5830 Diluted 2.5/50
RPD = 2.027
SM2-2-LR * 5-Apr 966 4483 Diluted 2.5/50
RPD = 0.373
J3-2-LR * 5-Apr 1141 5457 Diluted 2.5/50
RPD = -0.508
J6-3-LR * 5-Apr 1159 5558 Diluted 2.5/50
RPD = 0.501
J6-4-LR * 5-Apr 1185 5702 Diluted 2.5/50
RPD = 0.489
SM2-5-LR * 5-Apr 1069 5056 Diluted 2.5/50
RPD = 0.331
CB7-5-LR * 5-Apr 294 741 Diluted 2.5/50
RPD = 0.000
J1-6-LR * 5-Apr 1121 5346 Diluted 2.5/50
RPD = 1.257
J6-2-SP * 5-Apr * * spike=200ug/L
% Rec. = 101.6 % rec. calc, by autoanalyzer
J6-3-SP * 5-Apr * * spike=200ug/L
% Rec. = 100.1 % rec. calc, by autoanalyzer
J1-5-SP * 5-Apr * * spike=200ug/L
% Rec. = 97.6 % rec. calc, by autoanalyzer
N02:500 * 5-Apr 2019 517 N02 rec. mid run
N02:500 * 5-Apr 2035 522 N02 rec. mid run
N02:500 * 5-Apr 2065 530 N02 rec. end run
J1-1 9-Mar 5-Apr 1187 5713 Diluted 2.5/50
J6-1 9-Mar 5-Apr 1333 6526 Diluted 2.5/50
J13-1 9-Mar 5-Apr 770 3391 Diluted 2.5/50
J1-2 10-Mar 5-Apr 1098 5218 Diluted 2.5/50
SM2-2 10-Mar 5-Apr 963 4466 Diluted 2.5/50
J3-2 10-Mar 5-Apr 1146 5485 Diluted 2.5/50
J4-2 10-Mar 5-Apr 1117 5324 Diluted 2.5/50
J5-2 10-Mar 5-Apr 1049 4945 Diluted 2.5/50
J6-2 10-Mar 5-Apr 1136 5430 Diluted 2.5/50
CB7-2 10-Mar 5-Apr 839 3776 Diluted 2.5/50
J8-2 10-Mar 5-Apr 1154 5530 Diluted 2.5/50
P9-2 10-Mar 5-Apr 1837 9333 Diluted 2.5/50
P10-2 10-Mar 5-Apr 1830 9294 Diluted 2.5/50
SQ11-2 10-Mar 5-Apr 961 4455 Diluted 2.5/50
SQ12-2 10-Mar 5-Apr 1307 6382 Diluted 2.5/50
J13-2 10-Mar 5-Apr 884 4026 Diluted 2.5/50
J14-2 10-Mar 5-Apr 825 3698 Diluted 2.5/50
J1-3 11-Mar 5-Apr 1086 5151 Diluted 2.5/50
J6-3 11-Mar 5-Apr 1154 5530 Diluted 2.5/50
J13-3 11-Mar 5-Apr 921 4232 Diluted 2.5/50
J1-4 23-Mar 5-Apr 1036 4873 Diluted 2.5/50
J6-4 23-Mar 5-Apr 1180 5675 Diluted 2.5/50
J13-4 23-Mar 5-Apr 734 3191 Diluted 2.5/50
J1-5 24-Mar 5-Apr 1052 4962 Diluted 2.5/50
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WO3+A/O2 DATA (Continued)
Mar. 9,10,11, 23. 24. 25 (Continued)
Samofe # Date Same. Date Anal. Peak Heiaht Cone lua N/L) Notes
SM2-5 24-Mar 5-Apr 1066 5040 Diluted 2.5/50
J3-5 24-Mar 5-Apr 1091 5179 Diluted 2.5/50
J4-5 24-Mar 5-Apr 1075 5090 Diluted 2.5/50
J5-5 24-Mar 5-Apr 1115 5313 Diluted 2.5/50
J6-5 24-Mar 5-Apr 1227 5936 Diluted 2.5/50
CB7-5 24-Mar 5-Apr 294 741 Diluted 2.5/50
J8-5 24-Mar 5-Apr 1307 6382 Diluted 2.5/50
P9-5 24-Mar 5-Apr 1888 9617 Diluted 2.5/50
P10-5 24-Mar 5-Apr 1980 10129 Diluted 2.5/50
SQ11-5 24-Mar 5-Apr 1262 6131 Diluted 2.5/50
SQ12-5 24-Mar 5-Apr 1459 7228 Diluted 2.5/50
J13-5 24-Mar 5-Apr 753 3297 Diluted 2.5/50
J14-5 24-Mar 5-Apr 657 2762 Diluted 2.5/50
D15-5 24-Mar 5-Apr 1044 4917 Diluted 2.5/50
J1-6 25-Mar 5-Apr 1109 5279 Diluted 2.5/50
J6-6 25-Mar 5-Apr 1244 6031 Diluted 2.5/50
J13-6 25-Mar 5-Apr 769 3386 Diluted 2.5/50
Aor. 13.14.15 , 27. 28. 29
Sam ole # Date Same. Date Anai. Peak Heiaht Cone (ua N/U Notes
SYNC * 10-May 3379 1012 tOOOug/L STD
LB * 10-May 165 0
S1:50 * 10-May 332 50 50ug/L STD
S2:100 * 10-May 491 100 100ug/L STD
S3:150 * 10-May 644 148 150ug/L STD
S4:200 * 10-May 815 202 200ug/L STD
S5:250 * 10-May 968 250 250ug/L STD
S6:500 * 10-May 1761 501 500ug/L STD
S7:1000 * 10-May 3341 1000 1000ug/L STD
Ck 1 * 10-May 970 251 250ug/L CK STD
Ck2 * 10-May 2171 630 625ug/L CK STD
r^2 = 0.999993
N02:500 * 10-May 1809 516 500ug/L N02 rec. STD
LB * 10-May 168 0
FORT-B * 10-May 251 24 spike=25ug/L
FORT-B 10-May 249 23 spike=25ug/L
J1-1-FR 13-Apr 10-May 916 4679 Diluted 2.5/50
RPD = 0.676
J5-2-FR 14-Apr 10-May 956 4931 Diluted 2.5/50
RPD = -0.766
SQ12-2-FR 14-Apr 10-May 1192 6421 Diluted 2.5/50
RPD = 1.886
J6-3-FR 15-Apr 10-May 1048 5512 Diluted 2.5/50
RPD = -0.228
J1-4-FR 27-Apr 10-May 779 3814 Diluted 2.5/50
RPD = 0.331
J3-5-FR 28-Apr 10-May 875 4420 Diluted 2.5/50
RPD = 0.431
J4-5-FR 28-Apr 10-May 905 4609 Diluted 2.5/50
RPD = 6.946
J6-6-FR 29-Apr 10-May 961 4963 Diluted 2.5/50
RPD = -2.387
J1-1-LR * 10-May 919 4698 Diluted 2.5/50
RPD = 1.081
J5-2-LR * 10-May 955 4925 Diluted 2.5/50
RPD = -0.893
SQ12-2-LR * 10-May 1185 6377 Diluted 2.5/50
RPD = 1.196




Apr. 13. 14,15, 27, 28. 29 (Continued)
Sample # Date Samp. Date Anal. Peak Heiaht Cone (ua N/U Notes
J1-4-LR * 10-May 775 3789 Diluted 2.5/50
RPD = -0,332
J3-5-LR * 10-May 868 4376 Diluted 2.5/50
RPD = -0.574
J4-5-LR * 10-May 902 4590 Diluted 2.5/50
RPD = 6.533
J6-6-LR * 10-May 974 5045 Diluted 2.5/50
RPD = -0.748
SQ11-2-SP * 10-May * * spike=200ug/L
% Rec. = 102.6 % rec. calc, by autoanalyzer
J5-5-SP * 10-May * * splke=200ug/L
% Rec. = 102.1 % rec. calc, by autoanalyzer
J1-6-SP * 10-May * * splke=200ug/L
% Rec. = 100.7 % rec. calc, by autoanalyzer
N02:500 * 10-May 1803 514 N02 rec. mid run
N02:500 * 10-May 1801 513 N02 rec. mid run
N02:500 * 10-May 1824 521 N02 rec. end run
J1-1 13-Apr 10-May 911 4647 Diluted 2.5/50
J6-1 13-Apr 10-May 1034 5424 Diluted 2.5/50
J13-1 13-Apr 10-May 865 4357 Diluted 2.5/50
J1-2 14-Apr 10-May 917 4685 Diluted 2.5/50
SM2-2 14-Apr 10-May 907 4622 Diluted 2.5/50
J3-2 14-Apr 10-May 935 4799 Diluted 2.5/50
J4-2 14-Apr 10-May 943 4849 Diluted 2.5/50
J5-2 14-Apr 10-May 962 4969 Diluted 2.5/50
J6-2 14-Apr 10-May 1044 5487 Diluted 2.5/50
CB7-2 14-Apr 10-May 395 1389 Diluted 2.5/50
J8-2 14-Apr 10-May 1120 5967 Diluted 2.5/50
P9-2 14-Apr 10-May 1602 9010 Diluted 2.5/50
PI 0-2 14-Apr 10-May 1646 9288 Diluted 2.5/50
SQ11-2 14-Apr 10-May 1048 5512 Diluted 2.5/50
SQ12-2 14-Apr 10-May 1173 6301 Diluted 2.5/50
J13-2 14-Apr 10-May 820 4073 Diluted 2.5/50
J14-2 14-Apr 10-May 636 2911 Diluted 2.5/50
D15-2 14-Apr 10-May 1161 6226 Diluted 2.5/50
J1-3 15-Apr 10-May 886 4489 Diluted 2.5/50
J6-3 15-Apr 10-May 1050 5525 Diluted 2.5/50
J13-3 15-Apr 10-May 782 3833 Diluted 2.5/50
J1-4 27-Apr 10-May 777 3801 Diluted 2.5/50
J6-4 27-Apr 10-May 899 4571 Diluted 2.5/50
J13-4 27-Apr 10-May 875 4420 Diluted 2.5/50
J1-5 28-Apr 10-May 857 4306 Diluted 2.5/50
SM2-5 28-Apr 10-May 828 4123 Diluted 2.5/50
J3-5 28-Apr 10-May 872 4401 Diluted 2.5/50
J4-5 28-Apr 10-May 856 4300 Diluted 2.5/50
J5-5 28-Apr 10-May 903 4597 Diluted 2.5/50
J6-5 28-Apr 10-May 981 5089 Diluted 2.5/50
CB7-5 28-Apr 10-May 585 2589 Diluted 2.5/50
J8-5 28-Apr 10-May 1026 5373 Diluted 2.5/50
P9-5 28-Apr 10-May 1439 7981 Diluted 2.5/50
P10-5 28-Apr 10-May 1456 8088 Diluted 2.5/50
SQ11-5 28-Apr 10-May 864 4350 Diluted 2.5/50
SQ12-5 28-Apr 10-May 1102 5853 Diluted 2.5/50
J13-5 28-Apr 10-May 870 4388 Diluted 2.5/50
J14-5 28-Apr 10-May 883 4470 Diluted 2.5/50
D15-5 28-Apr 10-May 1173 6301 Diluted 2.5/50
J1-6 29-Apr 10-May 886 4489 Diluted 2.5/50
J6-6 29-Apr 10-May 980 5083 Diluted 2.5/50




Samole # Date SaiDD. Date Anal. Peak Heiaht Cone (ua N/L) Notes
SYNC * 29-May 3581 1002 1000ug/L STD
LB * 29-May 182 6
LB * 29-May 171 3
S1:50 * 29-May 337 51 SOug/L STD
S2:100 * 29-May 501 99 100ug/L STD
S3:150 * 29-May 678 151 150ug/L STD
S4:200 * 29-May 839 198 200ug/L STD
S5:250 * 29-May 1009 248 250ug/L STD
S6:500 * 29-May 1879 503 500ug/L STD
S7:1000 * 29-May 3572 999 1000ug/L STD
Ck 1 * 29-May 1016 250 250ug/L CK STD
Ck2 * 29-May 2287 623 625ug/L CK STD
r*2 = 0.999985
N02:500 * 29-May 1902 510 500ug/L N02 rec. STD
LB * 29-May 178 5
FORT-B * 29-May 261 29 spike=25ug/L
FORT-B * 29-May 260 29 spike=25ug/L
J13-1-FR 18-May 29-May 684 3057 Diluted 2.5/50
RPD = 0.383
P9-2-FR 19-May 29-May 1687 8935 Diluted 2.5/50
RPD = 2.054
J14-2-FR 19-May 29-May 465 1773 Diluted 2.5/50
RPD = -2.286
J1-3-FR 20-May 29-May 848 4018 Diluted 2.5/50
RPD = 0.292
J13-1-LR * 29-May 673 2992 Diluted 2.5/50
RPD = -1.746
P9-2-LR * 29-May 1669 8830 Diluted 2.5/50
RPD = 0.867
J14-2-LR * 29-May 462 1756 Diluted 2.5/50
RPD = -3.283
J1-3-LR * 29-May 846 4006 Diluted 2.5/50
RPD = 0.000
SQ12-2-SP * 29-May * * spike=200ug/L
% Rec. = 100.1 % rec. calc, by autoanalyzer
J13-3-SP * 29-May * * spike=200ug/L
% Rec. = 96.4 % rec. calc, by autoanalyzer
N02:500 * 29-May 1894 507 N02 rec. mid run
N02:500 * 29-May 1699 450 N02 rec. end run
J1-1 18-May 29-May 890 4264 Diluted 2.5/50
J6-1 18-May 29-May 1015 4997 Diluted 2.5/50
J13-1 18-May 29-May 682 3045 Diluted 2.5/50
J1-2 19-May 29-May 880 4206 Diluted 2.5/50
SM2-2 19-May 29-May 823 3872 Diluted 2.5/50
J3-2 19-May 29-May 892 4276 Diluted 2.5/50
J4-2 19-May 29-May 930 4499 Diluted 2.5/50
J5-2 19-May 29-May 855 4059 Diluted 2.5/50
J6-2 19-May 29-May 1003 4927 Diluted 2.5/50
CB7-2 19-May 29-May 273 648 Diluted 2.5/50
J8-2 19-May 29-May 1077 5360 Diluted 2.5/50
P9-2 19-May 29-May 1656 8754 Diluted 2.5/50
PI 0-2 19-May 29-May 1706 9047 Diluted 2.5/50
soil-2 19-May 29-May 954 4639 Diluted 2.5/50
SQ12-2 19-May 29-May 1178 5952 Diluted 2.5/50
J13-2 19-May 29-May 645 2828 Diluted 2.5/50
J14-2 19-May 29-May 472 1814 Diluted 2.5/50
D15-2 19-May 29-May 878 4194 Diluted 2.5/50
J1-3 20-May 29-May 846 4006 Diluted 2.5/50
J6-3 20-May 29-May 971 4739 Diluted 2.5/50
J13-3 20-May 29-May 639 2793 Diluted 2.5/50
NO3+NO2 DATA (Continued)
Jun. 16
Samole if Date Sarno. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 18-Jun 3680 1007 1000ug/L STD
LB * 18-Jun 183 6
LB * 18-Jun 163 0
S1:50 * 18-Jun 345 52 50ug/L STD
S2:100 * 18-Jun 511 100 100ug/L STD
S3:150 * 18-Jun 676 147 150ug/L STD
S4:200 * 18-Jun 866 201 200ug/L STD
S5:250 * 18-Jun 1029 248 250ug/L STD
S6:500 * 18-Jun 1915 502 500ug/L STD
S7:1000 * 18-Jun 3655 1000 1000ug/L STD
Ck 1 * 18-Jun 1026 247 250ug/L CK STD
Ck2 * 18-Jun 2345 625 625ug/L CK STD
r^2 = 0.999983
N02:500 * 18-Jun 2047 539 500ug/L N02 rec. STD
LB * 18-Jun 177 4
FORT-B * 18-Jun 257 27 spike=25ug/L
FORT-B * 18-Jun 256 27 spike=25ug/L
J3-1-FR 16-Jun7\M 18-Jun 1029 4961 Diluted 2.5/50
RPD = -1.043
J6-1-FR 16-Jun AM 18-Jun 1296 6490 Diluted 2.5/50
RPD = 1.866
J3-1-LR * 18-Jun 1027 4950 Diluted 2.5/50
RPD = -1.265
J6-1-LR * 18-Jun 1262 6295 Diluted 2.5/50
RPD = -1.184
J8-1-SP * 18-Jun * * spike=200ug/L
% Rec. = 99 % rec. calc, by autoanalyzer
SQ12-1-SP * 18-Jun * * spike=200ug/L
% Rec. = 102 % rec. calc, by autoanalyzer
N02:500 * 18-Jun 2062 544 N02 rec. mid run
N02:500 * 18-Jun 2069 546 N02 rec. end run
J1-1 16-Jun TIM 18-Jun 1035 4996 Diluted 2.5/50
SM2-1 16-Jun/4M 18-Jun 1006 4830 Diluted 2.5/50
J3-1 16-Jun AM 18-Jun 1038 5013 Diluted 2.5/50
J4-1 16-Jun/4M 18-Jun 1071 5202 Diluted 2.5/50
J5-1 16-Jun AM 18-Jun 1114 5448 Diluted 2.5/50
J6-1 16-Jun AM 18-Jun 1275 6370 Diluted 2.5/50
CB7-1 16-Jun TIM 18-Jun 209 267 Diluted 2.5/50
J8-1 16-Jun TIM 18-Jun 1392 7039 Diluted 2.5/50
P9-1 16-Jun AM 18-Jun 1950 10234 Diluted 2.5/50
P10-1 16-Jun AM 18-Jun 2104 11115 Diluted 2.5/50
SQ11-1 16-Jun T\M 18-Jun 1364 6879 Diluted 2.5/50
SQ12-1 16-Jun AM 18-Jun 1496 7635 Diluted 2.5/50
J13-1 16-Jun TIM 18-Jun 396 1338 Diluted 2.5/50
J14-1 16-Jun TIM 18-Jun 159 0 Diluted 2.5/50
D15-1 16-Jun/AM 18-Jun 487 1859 Diluted 2.5/50
J1-2 16-Jun PM 18-Jun 995 4767 Diluted 2.5/50
J6-2 16-Jun PM 18-Jun 1261 6290 Diluted 2.5/50




Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 26-Jul 3549 999 1000ug/L STD
LB * 26-Jul 173 2
LB * 26-Jul 166 0
S1:50 * 26-Jul 329 48 50ug/L STD
S2:100 * 26-Jul 497 98 100ug/L STD
S3:150 * 26-Jul 684 153 150ug/L STD
S4:200 * 26-Jul 847 201 200ug/L STD
S5:250 * 26-Jul 1015 250 250ug/L STD
S6:500 * 26-Jul 1865 501 500ug/L STD
S7:1000 * 26-Jul 3550 999 1000ug/L STD
Ck 1 * 26-Jul 1020 252 250ug/L CK STD
Ck2 * 26-Jul 2294 628 625ug/L CK STD
r^2 = 0.999983
N02:500 * 26-Jul 2021 547 500ug/L NO 2 rec. STD
LB * 26-Jul 169 1
FORT-B * 26-Jul 237 21 spike=25ug/L
FORT-B * 26-Jul 239 21 spike=25ug/L
J3-1-FR 14-Jul/AM 26-Jul 866 4130 Diluted 2.5/50
RPD = -1.704
J8-1-FR ^ 4-MAM 26-Jul 1247 6380 Diluted 2.5/50
RPD = -0.454
J3-1-LR * 26-Jul 871 4159 Diluted 2.5/50
RPD = -1.005
J8-1-LR * 26-Jul 1246 6374 Diluted 2.5/50
RPD = -0.548
J3-1-SP * 26-Jul * * spike=400ug/L
% Rec. = 99 % rec. calc, by autoanalyzer
J8-1-SP * 26-Jul * * spike=400ug/L
% Rec. = 99 % rec. calc, by autoanalyzer
N02:500 * 26-Jul 2023 548 NO 2 rec. mid run
N02:500 * 26-Jul 2059 559 NO 2 rec. end run
J1-1 14-MAM 26-Jul 909 4384 Diluted 2.5/50
SM2-1 14-JuMM 26-Jul 1069 5329 Diluted 2.5/50
J3-1 14-Jul/AM 26-Jul 878 4201 Diluted 2.5/50
J4-1 U-MAM 26-Jul 931 4514 Diluted 2.5/50
J5-1 ^ 4-MAM 26-Jul 945 4596 Diluted 2.5/50
J6-1 ^ 4-MAM 26-Jul 1168 5913 Diluted 2.5/50
CB7-1 ^4-MAM 26-Jul 172 32 Diluted 2.5/50
J8-1 ^4-MAM 26-Jul 1252 6409 Diluted 2.5/50
P9-1 ^4-MAM 26-Jul 2273 12438 Diluted 2.5/50
PI 0-1 ^4-MAM 26-Jul 2812 15621 Diluted 2.5/50
SQ11-1 14-JuMM 26-Jul 1299 6687 Diluted 2.5/50
SQ12-1 14-JuMM 26-Jul 1403 7301 Diluted 2.5/50
J13-1 t4-MAM 26-Jul 805 3770 Diluted 2.5/50
J14-1 U-MAM 26-Jul 176 56 Diluted 2.5/50
D15-1 U-MAM 26-Jul 826 3894 Diluted 2.5/50
J1-2 14-Jul PM 26-Jul 898 4319 Diluted 2.5/50
J6-2 14-Jul PM 26-Jul 1336 6905 Diluted 2.5/50




Sam Die # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 16-Aug 3696 980 lOOOug/L STD
LB * 16-Aug 171 6
LB * 16-Aug 159 2
S1:50 * 16-Aug 330 50 50ug/L STD
S2:100 * 16-Aug 513 100 100ug/L STD
S3:150 * 16-Aug 690 149 150ug/L STD
S4:200 * 16-Aug 870 199 200ug/L STD
S5:250 * 16-Aug 1060 251 250ug/L STD
S6:500 * 16-Aug 1964 501 500ug/L STD
S7;1000 * 16-Aug 3768 999 1000ug/L STD
Ck 1 * 16-Aug 1072 250 250ug/L CK STD
Ck2 * 16-Aug 2417 626 625ug/L CK STD
r*2 = 0.999996
N02:500 * 16-Aug 1966 502 500ug/L NO 2 rec. STD
LB * 16-Aug 166 4
FORT-B It 16-Aug 244 26 spike=25ug/L
FORT-B * 16-Aug 244 26 spike=25ug/L
SM2-1-FR 11-Aug AM 16-Aug 1128 5403 Diluted 2.5/50
RPD = -0.203
P9-1-FR 11-Aug AM 16-Aug 1700 8563 Diluted 2.5/50
RPD = 1.684
SM2-1-LR * 16-Aug 1140 5470 Diluted 2.5/50
RPD = 1.029
P9-1-LR * 16-Aug 1694 8530 Diluted 2.5/50
RPD = 1.298
SM2-1-SP * 16-Aug * * spike=200ug/L
% Rec. = 100 % rec. calc, by autoanalyzer
P9-1-SP * 16-Aug * * spike=-200ug/L
% Rec. = 95 % rec. calc, by autoanalyzer
N02:500 * 16-Aug 1970 503 NO 2 rec. mid run
N02:500 * 16-Aug 1986 507 NO 2 rec. end run
J1-1 11-Aug AM 16-Aug 874 4000 Diluted 2.5/50
SM2-1 11-Aug AM 16-Aug 1130 5414 Diluted 2.5/50
J3-1 11 -Aug AM 16-Aug 860 3923 Diluted 2.5/50
J4-1 11-Aug AM 16-Aug 886 4066 Diluted 2.5/50
J5-1 11-Aug AM 16-Aug 890 4088 Diluted 2.5/50
J6-1 11-Aug AM 16-Aug 962 4486 Diluted 2.5/50
CB7-1 11-Aug AM 16-Aug 161 61 Diluted 2.5/50
J8-1 11-Aug AM 16-Aug 982 4597 Diluted 2.5/50
P9-1 11-Aug AM 16-Aug 1674 8420 Diluted 2.5/50
P10-1 11 -Aug AM 16-Aug 2549 13254 Diluted 2.5/50
SQ11-1 11-Aug AM 16-Aug 1048 4961 Diluted 2.5/50
SQ12-1 11-Aug AM 16-Aug 1293 6315 Diluted 2.5/50
J13-1 11 -Aug AM 16-Aug 222 398 Diluted 2.5/50
J14-1 11-Aug AM 16-Aug 207 315 Diluted 2.5/50
D15-1 11-Aug AM 16-Aug 983 4602 Diluted 2.5/50
J1-2 11 -Aug PM 16-Aug 917 4238 Diluted 2.5/50
J6-2 11-Aug PM 16-Aug 911 4204 Diluted 2.5/50




Sample # Date Samp. Date Anal. Peak Helaht Cone (ua N/U Notes
SYNC * 13-Sep 3010 1004 1000ug/L STD
LB * 13-Sep 156 3
LB * 13-Sep 149 0
S1:50 * 13-Sep 287 49 50ug/L STD
S2:100 * 13-Sep 436 101 100ug/L STD
S3:150 * 13-Sep 573 149 150ug/L STD
S4:200 * 13-Sep 721 201 200ug/L STD
S5:250 * 13-Sep 858 249 250ug/L STD
S6:500 * 13-Sep 1577 501 SOOug/L STD
S7:1000 * 13-Sep 2996 999 1000ug/L STD
Ck 1 * 13-Sep 857 249 250ug/L CK STD
Ck2 * 13-Sep 1933 626 625ug/L CK STD
r*2 = 0.999994
N02:500 * 13-Sep 2014 655 500ug/L NO 2 rec. STD
LB * 13-Sep 147 0
FORT-B * 13-Sep 215 24 spike=25ug/L
FORT-B * 13-Sep 217 24 spike=25ug/L
J8-1-FR 4-Sep AM 13-Sep 805 4611 Diluted 2.5/50
RPD = 1.068
SQ11-1-FR 4-Sep AM 13-Sep 839 4850 Diluted 2.5/50
RPD = 0.600
J8-1-LR * 13-Sep 806 4618 Diluted 2.5/50
RPD = 1.220
SQ11-1-LR * 13-Sep 830 4786 Diluted 2.5/50
RPD = -0.729
J8-1-SP * 13-Sep * * spike=200ug/L
% Rec. = 98 % rec. calc by autoanalyzer
SQ11-1-SP * 13-Sep * * splke=200ug/L
% Rec. = 97 % rec. calc, by autoanalyzer
N02:500 * 13-Sep 2049 667 NO 2 rec. mid run
N02:500 * 13-Sep 2030 660 NO 2 rec. end run
J1-1 4-Sep AM 13-Sep 727 4064 Diluted 2.5/50
SM2-1 4-Sep AM 13-Sep 881 5144 Diluted 2.5/50
J3-1 4-Sep AM 13-Sep 725 4049 Diluted 2.5/50
J4-1 4-Sep AM 13-Sep 762 4309 Diluted 2.5/50
J5-1 4-Sep AM 13-Sep 804 4604 Diluted 2.5/50
J6-1 4-Sep AM 13-Sep 912 5362 Diluted 2.5/50
CB7-1 4-Sep AM 13-Sep 167 133 Diluted 2.5/50
J8-1 4-Sep AM 13-Sep 798 4562 Diluted 2.5/50
P9-1 4-Sep AM 13-Sep 1433 9018 Diluted 2.5/50
PI 0-1 4-Sep AM 13-Sep 2041 13285 Diluted 2.5/50
SQ11-1 4-Sep AM 13-Sep 835 4821 Diluted 2.5/50
SQ12-1 4-Sep AM 13-Sep 943 5579 Diluted 2.5/50
J13-1 4-Sep AM 13-Sep 148 0 Diluted 2.5/50
J14-1 4-Sep AM 13-Sep 154 42 Diluted 2.5/50
D15-1 4-Sep AM 13-Sep 494 2428 Diluted 2.5/50
J1-2 4-Sep PM 13-Sep 747 4204 Diluted 2.5/50
J6-2 4-Sep PM 13-Sep 742 4169 Diluted 2.5/50
J13-2 4-Sep PM 13-Sep 142 0 Diluted 2.5/50
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APPENDIX E (TOTAL NITROGEN DATA) 
Total Nitrogen Analytical Results
Samole # Date Samo. Date Anal. Peak Heiaht Cone lua N/L) Notes
SYNC * 2-Feb 3475 2004 2000ug/L STD
LB * 2-Feb 262 166
LB * 2-Feb 0 16
S1:2000 * 2-Feb 3428 1977 2000ug/L STD
S2:1000 * 2-Feb 1835 1066 1000ug/L STD
S3:500 * 2-Feb 810 480 500ug/L STD
S4:400 * 2-Feb 639 382 400ug/L STD
S5:300 * 2-Feb 470 285 300ug/L STD
S6:200 * 2-Feb 328 204 200ug/L STD
S7:100 * 2-Feb 156 106 100ug/L STD
LB * 2-Feb 83 64
Ck 1 * 2-Feb 910 537 500ug/L CK STD
Ck2 * 2-Feb 2234 1294 1250ugL CK STD
r*2 = 0.998895
N02:500 * 2-Feb 1050 617 500ug/L N02 rec. STD
LB * 2-Feb 0 16
FB-1 * 2-Feb 103 75
FB-2 * 2-Feb 0 16
FB-3 * 2-Feb 102 75
J13-1-FR 20-Jan 2-Feb 1287 7526 Diluted 0.5/5
RPD= -1.281
SM2-2-FR 21-Jan 2-Feb 1031 6062 Diluted 0.5/5
RPD= -4.688
J8-2-FR 21-Jan 2-Feb 1448 8447 Diluted 0.5/5
RPD= -2.271
J6-3-FR 22-Jan 2-Feb 1339 7823 Diluted 0.5/5
RPD= -8.740
J6-1-SP * 2-Feb * * spike = 500ug/L
%Rec.= 103 % rec. calc, by autoanalyzer
P9-2-SP * 2-Feb * * spike = 500ug/L
%Rec.= 105 % rec. calc, by autoanalyzer
J13-3-SP * 2-Feb * * spike = 500ug/L
%Rec.= 106 % rec. calc, by autoanalyzer
N02:500 * 2-Feb 955 563 N02 rec. mid run
N02:500 * 2-Feb 799 473 N02 rec. mid run
N02:500 * 2-Feb 841 497 N02 rec. end run
J1-1 20-Jan 2-Feb 1298 7589 Diluted 0.5/5
J1-1-LR * 2-Feb 1324 7738 Diluted 0.5/5
J6-1 20-Jan 2-Feb 1419 8281 Diluted 0.5/5
J6-1-LR * 2-Feb 1438 8390 Diluted 0.5/5
J13-1 20-Jan 2-Feb 1304 7623 Diluted 0.5/5
J13-1-LR * 2-Feb 1319 7709 Diluted 0.5/5
J1-2 21-Jan 2-Feb 1391 8121 Diluted 0.5/5
J1-2-LR * 2-Feb 1364 7966 Diluted 0.5/5
SM2-2 21-Jan 2-Feb 1082 6353 Diluted 0.5/5
SM2-2-LR * 2-Feb 1274 7452 Diluted 0.5/5
J3-2 21-Jan 2-Feb 1383 8075 Diluted 0.5/5
J3-2-LR * 2-Feb 1394 8138 Diluted 0.5/5
J4-2 21-Jan 2-Feb 1433 8361 Diluted 0.5/5
J4-2-LR * 2-Feb 1390 8115 Diluted 0.5/5
J5-2 21-Jan 2-Feb 1314 7680 Diluted 0.5/5
J5-2-LR * 2-Feb 1284 7509 Diluted 0.5/5
J6-2 21-Jan 2-Feb 1337 7812 Diluted 0.5/5
J6-2-LR * 2-Feb 1282 7497 Diluted 0.5/5
CB7-2 21-Jan 2-Feb 663 3957 Diluted 0.5/5
CB7-2-LR * 2-Feb 685 4083 Diluted 0.5/5
J8-2 21-Jan 2-Feb 1482 8641 Diluted 0.5/5
J8-2-LR * 2-Feb 1420 8287 Diluted 0.5/5
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TOTAL NITROGEN DATA (Continued)
Jan. 20, 21, 22 (Continued)
Sample # Date Samp. Date Anal. Peak Heiaht Cone lua N/U Notes
P9-2 21-Jan 2-Feb 1853 10763 Diluted 0.5/5
P9-2-LR * 2-Feb 1749 10168 Diluted 0.5/5
P10-2 21-Jan 2-Feb 1887 10958 Diluted 0.5/5
P10-2-LR * 2-Feb 1944 11284 Diluted 0.5/5
SQ11-2 21-Jan 2-Feb 1460 8515 Diluted 0.5/5
SQ11-2-LR * 2-Feb 1435 8372 Diluted 0.5/5
SQ12-2 21-Jan 2-Feb 1501 8750 Diluted 0.5/5
SQ12-2-LR * 2-Feb 1540 8973 Diluted 0.5/5
J13-2 21-Jan 2-Feb 1348 7875 Diluted 0.5/5
J13-2-LR * 2-Feb 1156 6777 Diluted 0.5/5
J14-2 21-Jan 2-Feb 1780 10346 Diluted 0.5/5
J14-2-LR * 2-Feb 1835 10660 Diluted 0.5/5
J1-3 22-Jan 2-Feb 1082 6353 Diluted 0.5/5
J1-3-LR * 2-Feb 1076 6319 Diluted 0.5/5
J6-3 22-Jan 2-Feb 1464 8538 Diluted 0.5/5
J6-3-LR * 2-Feb 1313 7675 Diluted 0.5/5
J13-3 22-Jan 2-Feb 1247 7297 Diluted 0.5/5
J13-3-LR * 2-Feb 1200 7028 Diluted 0.5/5






















Feb. 10,11. 12. 24, 25, 26
Sample # Date Samp. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 6-Mar 3707 1957 2000ug/L STD
LB * 6-Mar 145 47
LB * 6-Mar 105 26
S1:2000 * 6-Mar 3772 1992 2000ug/L STD
S2:1000 * 6-Mar 1960 1020 1000ug/L STD
S3:500 * 6-Mar 990 500 500ug/L STD
S4:400 * 6-Mar 917 461 400ug/L STD
S5:300 * 6-Mar 596 289 300ug/L STD
S6:200 * 6-Mar 419 194 200ug/L STD
S7:100 * 6-Mar 253 105 100ug/L STD
LB * 6-Mar 129 38
Ck 1 * 6-Mar 1096 557 500ug/L CK STD
Ck2 * 6-Mar 2403 1258 1250ugL CK STD
r''2 = 0.999872
N02:500 * 6-Mar 1025 519 500ug/L N02 rec. STD
LB * 6-Mar 74 9
FB-1 * 6-Mar 153 51
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TOTAL NITROGEN DATA (Continued) 
Feb. 10,11,12. 24, 25, 26 (Continued)__________________________ ________
Samole # Date SaiDD. Date Anal. Peak Heiaht Cone (ua N/U Notes
FB-5 * 6-Mar 163 57
FB-6 * 6-Mar 163 57
J13-1-FR 10-Feb 6-Mar 1402 7210 Diluted 0.5/5
RPD= 2.244
J1-2-FR 11-Feb 6-Mar 1441 7420 Diluted 0.5/5
RPD= 11.547
P9-2-FR 11-Feb 6-Mar 2058 10728 Diluted 0.5/5
RPD= -0.251
J6-3-FR 12-Feb 6-Mar 1262 6460 Diluted 0.5/5
RPD= -5.172
J13-4-FR 24-Feb 6-Mar 1466 7554 Diluted 0.5/5
RPD= 6.902
J6-5-FR 25-Feb 6-Mar 1492 7693 Diluted 0.5/5
RPD= -4.759
P10-5-FR 25-Feb 6-Mar 2202 11500 Diluted 0.5/5
RPD= -9.208
J6-6-FR 26-Feb 6-Mar 1457 7505 Diluted 0.5/5
RPD= -2.760
P10-2-SP * 6-Mar * * spike = 500ug/L
%Rec.= 92 % rec. calc, by autoanalyzer
J5-5-SP * 6-Mar * * spike = 500ug/L
%Rec.= 112 % rec. calc, by autoanalyzer
CB7-5-SP * 6-Mar * * spike = 500ug/L
%Rec.= 116 % rec. calc, by autoanalyzer
J13-6-SP * 6-Mar * * spike = 500ug/L
%Rec.= 98 % rec. calc, by autoanalyzer
N02;500 * 6-Mar 867 434 N02 rec. mid run
N02:500 * 6-Mar 861 431 N02 rec. mid run
N02:500 * 6-Mar 1088 553 N02 rec. end run
J1-1 10-Feb 6-Mar 1359 6980 Diluted 0.5/5
J6-1 10-Feb 6-Mar 1478 7618 Diluted 0.5/5
J13-1 10-Feb 6-Mar 1372 7050 Diluted 0.5/5
J13-1-LR * 6-Mar 1402 7210 Diluted 0.5/5
J1-2 11-Feb 6-Mar 1290 6610 Diluted 0.5/5
J1-2-LR * 6-Mar 1430 7361 Diluted 0.5/5
SM2-2 11-Feb 6-Mar 1518 7832 Diluted 0.5/5
J3-2 11-Feb 6-Mar 1220 6235 Diluted 0.5/5
J4-2 11-Feb 6-Mar 1326 6803 Diluted 0.5/5
J4-2-LR * 6-Mar 1311 6723 Diluted 0.5/5
J5-2 11-Feb 6-Mar 1285 6583 Diluted 0.5/5
J6-2 11-Feb 6-Mar 1506 7768 Diluted 0.5/5
CB7-2 11-Feb 6-Mar 965 4867 Diluted 0.5/5
J8-2 11-Feb 6-Mar 1684 8723 Diluted 0.5/5
P9-2 11-Feb 6-Mar 2063 10755 Diluted 0.5/5
P9-2-LR * 6-Mar 2003 10433 Diluted 0.5/5
P10-2 11-Feb 6-Mar 2091 10905 Diluted 0.5/5
SQ11-2 11-Feb 6-Mar 1073 5446 Diluted 0.5/5
SQ12-2 11-Feb 6-Mar 1425 7334 Diluted 0.5/5
J13-2 11-Feb 6-Mar 1265 6476 Diluted 0.5/5
J14-2 11-Feb 6-Mar 1493 7698 Diluted 0.5/5
J1-3 12-Feb 6-Mar 1219 6229 Diluted 0.5/5
J6-3 12-Feb 6-Mar 1326 6803 Diluted 0.5/5
J6-3-LR * 6-Mar 1302 6674 Diluted 0.5/5
J13-3 12-Feb 6-Mar 1206 6159 Diluted 0.5/5
J1-4 24-Feb 6-Mar 1093 5554 Diluted 0.5/5
J6-4 24-Feb 6-Mar 1304 6685 Diluted 0.5/5
J13-4 24-Feb 6-Mar 1372 7050 Diluted 0.5/5
J13-4-LR * 6-Mar 1389 7141 Diluted 0.5/5
J1-5 25-Feb 6-Mar 1250 6395 Diluted 0.5/5
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TOTAL NITROGEN DATA (Continued) 
Feb. 10.11.12, 24. 25. 26 (Continued)
Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
SM2-5 25-Feb 6-Mar 1076 5462 Diluted 0.5/5
SM2-5-LR * 6-Mar 1092 5548 Diluted 0.5/5
J3-5 25-Feb 6-Mar 1234 6310 Diluted 0.5/5
J4-5 25-Feb 6-Mar 1270 6503 Diluted 0.5/5
J5-5 25-Feb 6-Mar 1214 6202 Diluted 0.5/5
J6-5 25-Feb 6-Mar 1562 8068 Diluted 0.5/5
J6-5-LR * 6-Mar 1525 7870 Diluted 0.5/5
CB7-5 25-Feb 6-Mar 442 2063 Diluted 0.5/5
J8-5 25-Feb 6-Mar 1589 8213 Diluted 0.5/5
P9-5 25-Feb 6-Mar 2220 11597 Diluted 0.5/5
P10-5 25-Feb 6-Mar 2409 12610 Diluted 0.5/5
P10-5-LR * 6-Mar 2108 10996 Diluted 0.5/5
SQ11-5 25-Feb 6-Mar 1497 7720 Diluted 0.5/5
SQ12-5 25-Feb 6-Mar 1767 9168 Diluted 0.5/5
J13-5 25-Feb 6-Mar 1466 7554 Diluted 0.5/5
J14-5 25-Feb 6-Mar 1193 6090 Diluted 0.5/5
J1-6 26-Feb 6-Mar 1244 6363 Diluted 0.5/5
J6-6 26-Feb 6-Mar 1496 7715 Diluted 0.5/5
J6-6-LR * 6-Mar 1437 7398 Diluted 0.5/5
J13-6 26-Feb 6-Mar 1319 6765 Diluted 0.5/5
Lab Reolicate Variation (Feb.)











Mar. 9.10.11. 2: , 24, 25
Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 5-Apr 3744 2005 2000ug/L STD
LB * 5-Apr 258 4
LB * 5-Apr 233 0
S1:2000 * 5-Apr 3743 2005 2000ug/L STD
S2:1000 * 5-Apr 1967 985 1000ug/L STD
S3:500 * 5-Apr 1133 506 500ug/L STD
S4:400 * 5-Apr 963 408 400ug/L STD
S5:300 * 5-Apr 762 293 300ug/L STD
S6:200 * 5-Apr 623 213 200ug/L STD
S7:100 * 5-Apr 408 90 100ug/L STD
LB * 5-Apr 261 5
Ck 1 * 5-Apr 1124 501 500ug/L CK STD
Ck2 * 5-Apr 2316 1185 1250ugL CK STD
r^2 = 0.999871
N02:500 * 5-Apr 1149 515 500ug/L N02 rec. STD
LB * 5-Apr 264 7
FB-1 * 5-Apr 104 0
FB-5 * 5-Apr 120 0
J1-1-FR 9-Mar 5-Apr 1326 6169 Diluted 0.5/5
RPD= 5.360
SM2-2-FR 10-Mar 5-Apr 1284 5927 Diluted 0.5/5
RPD= -7.205
J3-2-FR 10-Mar 5-Apr 1270 5847 Diluted 0.5/5
RPD= -3.380
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TOTAL NITROGEN DATA (Continued)
Mar. 9,10,11, 23. 24, 25 (Continued)
Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/L) Notes
J6-3-FR 11-Mar 5-Apr 1267 5830 Diluted 0.5/5
RPD= 3.508
J6-4-FR 23-Mar 5-Apr 1275 5876 Diluted 0.5/5
RPD= 11.481
SM2-5-FR 24-Mar 5-Apr 1468 6984 Diluted 0.5/5
RPD= -2.921
CB7-5-FR 24-Mar 5-Apr 380 737 Diluted 0.5/5
RPD= 0.000
J1-6-FR 25-Mar 5-Apr 1248 5721 Diluted 0.5/5
RPD= 16.746
J8-2-SP * 5-Apr * * spike = SOOug/L
%Rec.= 100 % rec. calc, by autoanalyzer
J3-5-SP * 5-Apr * * spike = 500ug/L
%Rec.= 106 % rec. calc, by autoanalyzer
J8-5-SP * 5-Apr * * spike = 500ug/L
%Rec.= 109 % rec. calc, by autoanalyzer
J13-6-SP * 5-Apr * * spike = 500ug/L
%Rec.= 115 % rec. calc, by autoanalyzer
N02:500 * 5-Apr 1147 514 N02 rec. mid run
N02:500 * 5-Apr 876 358 N02 rec. mid run
N02:500 * 5-Apr 865 352 N02 rec. end run
J1-1 9-Mar 5-Apr 1270 5847 Diluted 0.5/5
J1-1-LR * 5-Apr 1297 6002 Diluted 0.5/5
J6-1 9-Mar 5-Apr 1515 7254 Diluted 0.5/5
J13-1 9-Mar 5-Apr 1034 4492 Diluted 0.5/5
J1-2 10-Mar 5-Apr 1296 5996 Diluted 0.5/5
SM2-2 10-Mar 5-Apr 1361 6370 Diluted 0.5/5
SM2-2-LR * 5-Apr 1316 6111 Diluted 0.5/5
J3-2 10-Mar 5-Apr 1305 6048 Diluted 0.5/5
J3-2-LR * 5-Apr 1320 6134 Diluted 0.5/5
J4-2 10-Mar 5-Apr 1332 6203 Diluted 0.5/5
J4-2-LR * 5-Apr 1362 6375 Diluted 0.5/5
J5-2 10-Mar 5-Apr 1321 6140 Diluted 0.5/5
J6-2 10-Mar 5-Apr 1649 8023 Diluted 0.5/5
CB7-2 10-Mar 5-Apr 1397 6576 Diluted 0.5/5
J8-2 10-Mar 5-Apr 1356 6341 Diluted 0.5/5
P9-2 10-Mar 5-Apr 1943 9711 Diluted 0.5/5
PI 0-2 10-Mar 5-Apr 1926 9613 Diluted 0.5/5
SQ11-2 10-Mar 5-Apr 995 4268 Diluted 0.5/5
SQ12-2 10-Mar 5-Apr 1340 6249 Diluted 0.5/5
J13-2 10-Mar 5-Apr 1256 5767 Diluted 0.5/5
J14-2 10-Mar 5-Apr 942 3964 Diluted 0.5/5
J1-3 11-Mar 5-Apr 1182 5342 Diluted 0.5/5
J6-3 11-Mar 5-Apr 1232 5629 Diluted 0.5/5
J6-3-LR * 5-Apr 1244 5698 Diluted 0.5/5
J13-3 11-Mar 5-Apr 1164 5238 Diluted 0.5/5
J1-4 23-Mar 5-Apr 1235 5646 Diluted 0.5/5
J6-4 23-Mar 5-Apr 1164 5238 Diluted 0.5/5
J6-4-LR * 5-Apr 1314 5333 Diluted 0.5/5
J13-4 23-Mar 5-Apr 954 4033 Diluted 0.5/5
J13-4-LR * 5-Apr 882 3619 Diluted 0.5/5
J1-5 24-Mar 5-Apr 1126 5020 Diluted 0.5/5
SM2-5 24-Mar 5-Apr 1504 7191 Diluted 0.5/5
SM2-5-LR * 5-Apr 1451 6886 Diluted 0.5/5
J3-5 24-Mar 5-Apr 1067 4681 Diluted 0.5/5
J4-5 24-Mar 5-Apr 1030 4469 Diluted 0.5/5
J5-5 24-Mar 5-Apr 1150 5158 Diluted 0.5/5
J6-5 24-Mar 5-Apr 1220 5560 Diluted 0.5/5
CB7-5 24-Mar 5-Apr 380 737 Diluted 0.5/5
CB7-5-LR * 5-Apr 402 863 Diluted 0.5/5
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a (ug N/L) 
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Aor. 13. 14. 15. 27. 28. 29
Samole # Date Samo. Date Anal. Peak Heiaht Cone (uQ N/L) Notes
SYNC * 10-May 3695 1996 2000ug/L STD
LB * 10-May 113 2
LB * 10-May 66 0
S1:2000 * 10-May 3718 2009 2000ug/L STD
S2:1000 * 10-May 1873 982 1000ug/L STD
S3;500 * 10-May 1025 510 500ug/L STD
S4:400 * 10-May 775 370 400ug/L STD
S5:300 * 10-May 726 343 300ug/L STD
S6:200 * 10-May 386 154 200ug/L STD
S7:100 * 10-May 347 132 100ug/L STD
LB * 10-May 66 0
Ck 1 * 10-May 981 485 500ug/L CK STD
Ck2 * 10-May 2385 1267 1250ugL CK STD
r^2 = 0.998797
N02:500 * 10-May 969 478 500ug/L N02 rec. STD
LB * 10-May 75 0
J1-1-FR 13-Apr 10-May 1033 5141 Diluted 0.5/5
RPD= -3.083
J5-2-FR 14-Apr 10-May 1164 5870 Diluted 0.5/5
RPD= -0.949
SQ12-2-FR 14-Apr 10-May 1359 6956 Diluted 0.5/5
RPD= 2.106
J6-3-FR 15-Apr 10-May 1249 6343 Diluted 0.5/5
RPD= 2.749
J1-4-FR 27-Apr 10-May 989 4896 Diluted 0.5/5
RPD= 2.084
J3-5-FR 28-Apr 10-May 1071 5352 Diluted 0.5/5
RPD= 0.525
J4-5-FR 28-Apr 10-May 1069 5341 Diluted 0.5/5
RPD= -6.064
J6-6-FR 29-Apr 10-May 1245 6321 Diluted 0.5/5
RPD= -3.375
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TOTAL NITROGEN DATA (Continued) 
Apr. 13.14.15. 27. 28. 29 (Continued)_________ ________________ _________
Sample # Date Samp. Date Anal. Peak Heiaht Cone (ua N/U Notes
J6-2-SP * 10-May * * spike = 500ug/L
%Rec.= 103 % rec. calc, by autoanalyzer
J13-4-SP * 10-May * * spike = 500ug/L
%Rec.= 104 % rec. calc, by autoanalyzer
J5-5-SP * 10-May * * spike = 500ug/L
%Rec.= 105 % rec. calc, by autoanalyzer
SQ12-5-SP * 10-May * * spike = 500ug/L
%Rec.= 102 % rec. calc, by autoanalyzer
N02;500 * 10-May 968 478 N02 rec. mid run
N02:500 * 10-May 974 481 N02 rec. mid run
N02:500 * 10-May 980 485 N02 rec. end run
J1-1 13-Apr 10-May 1062 5302 Diluted 0.5/5
J1-1-LR * 10-May 1101 5519 Diluted 0.5/5
J6-1 13-Apr 10-May 1219 6176 Diluted 0.5/5
J13-1 13-Apr 10-May 1075 5375 Diluted 0.5/5
J1-2 14-Apr 10-May 1084 5425 Diluted 0.5/5
SM2-2 14-Apr 10-May 1077 5386 Diluted 0.5/5
SM2-2-LR * 10-May 1139 5731 Diluted 0.5/5
J3-2 14-Apr 10-May 1095 5486 Diluted 0.5/5
J4-2 14-Apr 10-May 1186 5993 Diluted 0.5/5
J5-2 14-Apr 10-May 1174 5926 Diluted 0.5/5
J5-2-LR * 10-May 1185 5987 Diluted 0.5/5
J6-2 14-Apr 10-May 1273 6477 Diluted 0.5/5
CB7-2 14-Apr 10-May 984 2434 Diluted 1/5
J8-2 14-Apr 10-May 1331 6800 Diluted 0.5/5
P9-2 14-Apr 10-May 1957 10286 Diluted 0.5/5
P10-2 14-Apr 10-May 1994 10492 Diluted 0.5/5
SQ11-2 14-Apr 10-May 1243 6310 Diluted 0.5/5
SQ12-2 14-Apr 10-May 1333 6811 Diluted 0.5/5
SQ12-2-LR * 10-May 1349 6900 Diluted 0.5/5
J13-2 14-Apr 10-May 1056 5269 Diluted 0.5/5
J14-2 14-Apr 10-May 921 4517 Diluted 0.5/5
D15-2 14-Apr 10-May 1492 7697 Diluted 0.5/5
J1-3 15-Apr 10-May 1120 5625 Diluted 0.5/5
J6-3 15-Apr 10-May 1218 6171 Diluted 0.5/5
J6-3-LR * 10-May 1285 6544 Diluted 0.5/5
J13-3 15-Apr 10-May 1024 5091 Diluted 0.5/5
J1-4 27-Apr 10-May 971 4795 Diluted 0.5/5
J1-4-LR * 10-May 970 4790 Diluted 0.5/5
J6-4 27-Apr 10-May 1157 5831 Diluted 0.5/5
J6-4-LR * 10-May 1142 5748 Diluted 0.5/5
J13-4 27-Apr 10-May 1155 5820 Diluted 0.5/5
J1-5 28-Apr 10-May 1023 5085 Diluted 0.5/5
SM2-5 28-Apr 10-May 1071 5352 Diluted 0.5/5
J3-5 28-Apr 10-May 1066 5324 Diluted 0.5/5
J3-5-LR * 10-May 1093 5475 Diluted 0.5/5
J4-5 28-Apr 10-May 1129 5675 Diluted 0.5/5
J4-5-LR * 10-May 1091 5464 Diluted 0.5/5
J5-5 28-Apr 10-May 1062 5302 Diluted 0.5/5
J6-5 28-Apr 10-May 1161 5853 Diluted 0.5/5
CB7-5 28-Apr 10-May 1468 3781 Diluted 1/5
J8-5 28-Apr 10-May 1352 6917 Diluted 0.5/5
P9-5 28-Apr 10-May 1814 9490 Diluted 0.5/5
PI 0-5 28-Apr 10-May 1901 9974 Diluted 0.5/5
SQ11-5 28-Apr 10-May 1071 5352 Diluted 0.5/5
SQ12-5 28-Apr 10-May 1281 6522 Diluted 0.5/5
J13-5 28-Apr 10-May 1084 5425 Diluted 0.5/5
J14-5 28-Apr 10-May 1096 5492 Diluted 0.5/5
D15-5 28-Apr 10-May 1442 7418 Diluted 0.5/5
J1-6 29-Apr 10-May 1082 5414 Diluted 0.5/5
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Apr. 13.14.15. 27, 28, 29 {Continued)_________ ________________  
Sample It Date Samp. Date Anal. Peak Heiaht Cone (ua N/U Notes
J6-6 29-Apr 10-May 1284 6538 Diluted 0.5/5
J6-6-LR * 10-May 1239 6288 Diluted 0.5/5
J13-6 29-Apr 10-May 1107 5553 Diluted 0.5/5
Lab Replicate Vanation (Apr.)











Mav 18. 19. 20
Sample # Date Samp. Date Anal. Peak Heiaht Cone lua N/L) Notes
SYNC * 29-May 3675 1977 2000ug/L STD
LB * 29-May 82 14
LB * 29-May 64 4
S1:2000 * 29-May 3696 1988 2000ug/L STD
S2:1000 * 29-May 1928 1022 1000ug/L STD
S3:500 * 29-May 954 490 500ug/L STD
S4:400 * 29-May 837 426 400ug/L STD
S5:300 * 29-May 578 285 300ug/L STD
S6:200 * 29-May 440 209 200ug/L STD
S7:100 * 29-May 201 79 100ug/L STD
LB * 29-May 59 1
Ck 1 * 29-May 940 483 500ug/L CK STD
Ck2 * 29-May 2431 1297 1250ugL CK STD
r*2 = 0.999588
N02;500 * 29-May 1123 583 500ug/L N02 rec. STD
LB * 29-May 70 7
J13-1-FR 18-May 29-May 890 4552 Diluted 0.5/5
RPD= 2.807
P9-2-FR 19-May 29-May 1949 10339 Diluted 0.5/5
RPD= 27.406
J14-2-FR 19-May 29-May 579 2853 Diluted 0.5/5
RPD= 10.088
J1-3-FR 20-May 29-May 976 5022 Diluted 0.5/5
RPD= -7.439
J6-2-SP * 29-May * * spike = 500ug/L
%Rec.= 105 % rec. calc, by autoanalyzer
SQ11-2-SP * 29-May * * spike = 500ug/L
%Rec.= 108 % rec. calc, by autoanalyzer
J13-3-SP * 29-May * * spike = 500ug/L
%Rec.= 107 % rec. calc, by autoanalyzer
N02:500 * 29-May 1126 584 N02 rec. mid run
N02;500 * 29-May 1129 586 N02 rec. mid run
N02:500 * 29-May 1138 591 N02 rec. end run
J1-1 18-May 29-May 965 4962 Diluted 0.5/5
J1-1-LR * 29-May 937 4809 Diluted 0.5/5
J6-1 18-May 29-May 1123 5825 Diluted 0.5/5
J6-1-LR * 29-May 1106 5732 Diluted 0.5/5
J13-1 18-May 29-May 867 4426 Diluted 0.5/5
J13-1-LR * 29-May 843 4295 Diluted 0.5/5
J1-2 19-May 29-May 943 4842 Diluted 0.5/5
J1-2-LR * 29-May 940 4825 Diluted 0.5/5
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TOTAL NITROGEN DATA (Continued)
May 18. 19. 20 (Continued)
SamDie # Date Samo. Date Anal. Peak Heiaht Cone (ua N/L) Notes
SM2-2 19-May 29-May 954 4902 Diluted 0.5/5
SM2-2-LR * 29-May 937 4809 Diluted 0.5/5
J3-2 19-May 29-May 980 5044 Diluted 0.5/5
J13-2-LR * 29-May 987 5082 Diluted 0.5/5
J4-2 19-May 29-May 1036 5350 Diluted 0.5/5
J4-2-LR * 29-May 1021 5268 Diluted 0.5/5
J5-2 19-May 29-May 1025 5290 Diluted 0.5/5
J5-2-LR * 29-May 1029 5312 Diluted 0.5/5
J6-2 19-May 29-May 1124 5831 Diluted 0.5/5
J6-2-LR * 29-May 1147 5956 Diluted 0.5/5
CB7-2 19-May 29-May 988 2544 Diluted 1/5
CB7-2-LR * 29-May 953 2448 Diluted 1/5
J8-2 19-May 29-May 1166 6060 Diluted 0.5/5
J8-2-LR * 29-May 1195 6219 Diluted 0.5/5
P9-2 19-May 29-May 1493 7847 Diluted 0.5/5
P9-2-LR * 29-May 1951 10349 Diluted 0.5/5
P10-2 19-May 29-May 1951 10349 Diluted 0.5/5
P10-2-LR * 29-May 1998 10606 Diluted 0.5/5
SQ11-2 19-May 29-May 991 5104 Diluted 0.5/5
SQ11-2-LR * 29-May 1026 5295 Diluted 0.5/5
SQ12-2 19-May 29-May 1268 6617 Diluted 0.5/5
SQ12-2-LR * 29-May 1220 6355 Diluted 0.5/5
J13-2 19-May 29-May 802 4071 Diluted 0.5/5
J13-2-LR * 29-May 801 4066 Diluted 0.5/5
J14-2 19-May 29-May 529 2579 Diluted 0.5/5
J14-2-LR * 29-May 517 2514 Diluted 0.5/5
D15-2 19-May 29-May 1036 5350 Diluted 0.5/5
D15-2-LR * 29-May 1036 5350 Diluted 0.5/5
J1-3 20-May 29-May 1047 5410 Diluted 0.5/5
J1-3-LR * 29-May 958 4924 Diluted 0.5/5
J6-3 20-May 29-May 1103 5716 Diluted 0.5/5
J6-3-LR * 29-May 1031 5322 Diluted 0.5/5
J13-3 20-May 29-May 873 4459 Diluted 0.5/5
J13-3-LR * 29-May 832 4235 Diluted 0.5/5
Lab Reolicate V ariation (Mav)























TOTAL NITROGEN DATA (Continued)
Jun. 16
Samole # Date SamD. Date Anal. Peak Heiaht Cone (ua N/L) Notes
SYNC * 18-Jun 3843 1995 2000ug/L STD
LB * 18-Jun 185 0
LB * 18-Jun 162 0
S1:2000 * 18-Jun 3831 1988 2000ug/L STD
S2;1000 * 18-Jun 2114 1023 1000ug/L STD
S3:500 * 18-Jun 1185 501 SOOug/L STD
S4:400 * 18-Jun 977 384 400ug/L STD
S5:300 * 18-Jun 870 324 300ug/L STD
S6:200 * 18-Jun 666 210 200ug/L STD
S7:100 * 18-Jun 416 69 100ug/L STD
LB * 18-Jun 161 0
Ck 1 * 18-Jun 1116 462 500ug/L CK STD
Ck2 * 18-Jun 2510 1246 1250ugL CK STD
1^2 = 0.999518
N02:500 * 18-Jun 1160 487 500ug/L N02 rec. STD
LB * 18-Jun 166 0
J3-1-FR 16-Jun AM 18-Jun 1258 5423 Diluted 0.5/5
RPD= 3.052
J6-1-FR 16-Jun/4M 18-Jun 1636 7547 Diluted 0.5/5
RPD= 2.495
J8-1-SP * 18-Jun * * spike = 500ug/L
%Rec.= 102 % rec. calc, by autoanalyzer
SQ11-1-SP * 18-Jun * * spike = 500ug/L
%Rec.= 105 % rec. calc, by autoanalyzer
J13-2-SP * 18-Jun * * spike = 500ug/L
%Rec.= 104 % rec. calc, by autoanalyzer
N02:500 * 18-Jun 1188 503 N02 rec. mid run
N02:500 * 18-Jun 1194 506 N02 rec. end run
J1-1 16-Jun AM 18-Jun 1216 5187 Diluted 0.5/5
J1-1-LR * 18-Jun 1184 5007 Diluted 0.5/5
SM2-1 16-Jun/A/W 18-Jun 1213 5170 Diluted 0.5/5
SM2-1-LR * 18-Jun 1217 5192 Diluted 0.5/5
J3-1 ^e-Jun AM 18-Jun 1229 5260 Diluted 0.5/5
J3-1-LR * 18-Jun 1247 5361 Diluted 0.5/5
J4-1 16-Jun AM 18-Jun 1299 5653 Diluted 0.5/5
J4-1-LR * 18-Jun 1282 5558 Diluted 0.5/5
J5-1 16-Jun/AM 18-Jun 1358 5985 Diluted 0.5/5
J5-1-LR * 18-Jun 1333 5844 Diluted 0.5/5
J6-1 16-Jun 4M 18-Jun 1603 7361 Diluted 0.5/5
J6-1-LR * 18-Jun 1602 7356 Diluted 0.5/5
CB7-1 16-Jun/AM 18-Jun 643 983 Diluted 1/5
CB7-1-LR * 18-Jun 668 1054 Diluted 1/5
J8-1 16-Jun AM 18-Jun 1741 8137 Diluted 0.5/5
J8-1-LR * 18-Jun 1723 8036 Diluted 0.5/5
P9-1 16-Jun AM 18-Jun 2333 11463 Diluted 0.5/5
P9-1-LR * 18-Jun 2307 11317 Diluted 0.5/5
P10-1 16-Jun AM 18-Jun 2501 12408 Diluted 0.5/5
P10-1-LR * 18-Jun 2421 11958 Diluted 0.5/5
SQ11-1 16-Jun AM 18-Jun 1709 7957 Diluted 0.5/5
SQ11-1-LR * 18-Jun 1585 7260 Diluted 0.5/5
SQ12-1 16-Jun AM 18-Jun 1735 8103 Diluted 0.5/5
SQ12-1-LR * 18-Jun 1744 8154 Diluted 0.5/5
J13-1 16-Jun/AM 18-Jun 691 2237 Diluted 0.5/5
J13-1-LR * 18-Jun 686 2208 Diluted 0.5/5
J14-1 16-Jun/AM 18-Jun 854 3153 Diluted 0.5/5
J14-1-LR * 18-Jun 814 2928 Diluted 0.5/5
D15-1 16-Jun AM 18-Jun 984 3883 Diluted 0.5/5
D15-1-LR * 18-Jun 994 3939 Diluted 0.5/5
J1-2 16-Jun PM 18-Jun 1232 5277 Diluted 0.5/5
J1-2-LR * 18-Jun 1194 5063 Diluted 0.5/5
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TOTAL NITROGEN DATA (Continued) 
Jun. 16 (Continued)_________________________________ ________
^amole # Date Samo. Date Anal. Peak Heiaht Cone lua N/U Notes
J6-2 16-Jun PM 18-Jun 1470 6614 Diluted 0.5/5
J6-2-LR * 18-Jun 1467 6597 Diluted 0.5/5
J13-2 16-Jun PM 18-Jun 742 2523 Diluted 0.5/5
J13-2-LR * 18-Jun 695 2259 Diluted 0.5/5
Lab Reolicate Variation (Jun.)




















Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 26-Jul 3890 1956 2000ug/L STD
LB * 26-Jul 122 15
LB * 26-Jul 64 0
S1:2000 * 26-Jul 3883 1952 2000ug/L STD
S2:1000 * 26-Jul 2250 1111 tOOOug/L STD
S3;500 * 26-Jul 1053 495 SOOug/L STD
S4:400 * 26-Jul 862 396 400ug/L STD
S5:300 * 26-Jul 651 288 300ug/L STD
S6:200 * 26-Jul 397 157 200UQ/L STD
S7:100 * 26-Jul 287 100 100ug/L STD
LB * 26-Jul 60 0
Ck 1 * 26-Jul 1060 498 500ug/L CK STD
Ck2 * 26-Jul 2582 1282 1250ugL CK STD
rA2 = 0.996871
N02;500 * 26-Jul 1107 523 500ug/L NO 2 rec. STD
LB * 26-Jul 64 0
J3-1-FR 14-JuMM 26-Jul 990 4624 Diluted 0.5/5
RPD= -3.380
J8-1-FR 14-Jul AM 26-Jul 1499 7245 Diluted 0.5/5
RPD= 3.769
J3-1-SP * 26-Jul * * spike = 500ug/L
%Rec.= 110 % rec. calc, by autoanalyzer
J8-1-SP * 26-Jul * * spike = 500ug/L
%Rec.= 113 % rec. calc, by autoanalyzer
J13-1-SP * 26-Jul * * spike = 500ug/L
%Rec.= 102 % rec. calc, by autoanalyzer
N02:500 * 26-Jul 1123 531 NO 2 rec. mid run
N02:500 * 26-Jul 1137 538 NO 2 rec. end run
J1-1 14-Jul/1M 26-Jul 1013 4742 Diluted 0.5/5
J1-1-LR * 26-Jul 1024 4799 Diluted 0.5/5
SM2-1 14-Jul/AM 26-Jul 1274 6086 Diluted 0.5/5
SM2-1-LR * 26-Jul 1280 6117 Diluted 0.5/5
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TOTAL NITROGEN DATA (Continued)
Jul. 14 (Continued)
Sam Die # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
J3-1 14-JulyAM 26-Jul 1021 4783 Diluted 0.5/5
J3-1-LR * 26-Jul 995 4649 Diluted 0.5/5
J4-1 14-JuMM 26-Jul 1087 5123 Diluted 0.5/5
J4-1-LR * 26-Jul 1078 5077 Diluted 05/5
J5-1 14-Jul/AM 26-Jul 1050 4933 Diluted 05/5
J5-1-LR * 26-Jul 1147 5432 Diluted 05/5
J6-1 ^A-MAM 26-Jul 1457 7029 Diluted 0.5/5
J6-1-LR * 26-Jul 1447 6977 Diluted 05/5
CB7-1 U-JulAM 26-Jul 271 920 Diluted 0.5/5
CB7-1-LR * 26-Jul 267 900 Diluted 0.5/5
J8-1 14-JUI/4M 26-Jul 1447 6977 Diluted 0.5/5
J8-1-LR * 26-Jul 1442 6952 Diluted 0.5/5
P9-1 14-JuMM 26-Jul 2754 13709 Diluted 0.5/5
P9-1-LR * 26-Jul 2868 14297 Diluted 0.5/5
P10-1 14-JuMW 26-Jul 3430 17191 Diluted 0.5/5
P10-1-LR * 26-Jul 3442 17253 Diluted 0.5/5
SQ11-1 14-JuMM 26-Jul 1521 7359 Diluted 05/5
SQ11-1-LR * 26-Jul 1661 8080 Diluted 05/5
SQ12-1 14-JUI4M 26-Jul 1747 8523 Diluted 0.5/5
SQ12-1-LR * 26-Jul 1706 8312 Diluted 0.5/5
J13-1 14-JuMM 26-Jul 1428 6880 Diluted 0.5/5
J13-1-LR * 26-Jul 1556 7539 Diluted 0.5/5
J14-1 14-Jul7\M 26-Jul 613 2682 Diluted 0.5/5
J14-1-LR * 26-Jul 611 2671 Diluted 0.5/5
D15-1 U-JulAM 26-Jul 1237 5896 Diluted 0.5/5
D15-1-LR * 26-Jul 1270 6066 Diluted 0.5/5
J1-2 14-Jul PM 26-Jul 1020 4778 Diluted 0.5/5
J1-2-LR * 26-Jul 1058 4974 Diluted 0.5/5
J6-2 14-Jul PM 26-Jul 1669 8121 Diluted 0.5/5
J6-2-LR * 26-Jul 1634 7941 Diluted 0.5/5
J13-2 14-Jul PM 26-Jul 1084 5108 Diluted 0.5/5
J13-2-LR * 26-Jul 1063 5000 Diluted 0.5/5
Lab Replicate Variation (Jui.)




















TOTAL NITROGEN DATA (Continued)
AygJI
Samole It Date Samo. Date Anal. Peak Heiaht Cone (ua N/L1 Notes
SYNC * 16-Aug 3931 2005 2000ug/L STD
LB * 16-Aug 285 96
LB * 16-Aug 188 45
S1:2000 * 16-Aug 3884 1981 2000ug/L STD
S2:1000 * 16-Aug 2083 1037 1000ug/L STD
S3:500 * 16-Aug 1047 495 500ug/L STD
S4:400 * 16-Aug 934 435 400ug/L STD
S5:300 * 16-Aug 628 275 300ug/L STD
S6:200 * 16-Aug 469 192 200ug/L STD
S7:100 * 16-Aug 264 85 100ug/L STD
LB * 16-Aug 196 49
Ck 1 * 16-Aug 952 445 500ug/L CK STD
Ck2 * 16-Aug 2524 1268 1250ugL CK STD
fA2 = 0.999253
N02:500 * 16-Aug 1075 509 500ug/L NO 2 rec. STD
LB * 16-Aug 210 56
SM2-1-FR 11 -Aug AM 16-Aug 1431 6958 Diluted 1/10
RPD= 6.285
P9-1-FR 11-Aug AM 16-Aug 2041 10154 Diluted 1/10
RPD= 0.880
SM2-1-SP * 16-Aug * * spike = 250ug/L
%Rec.= 96 % rec. calc, by autoanalyzer
P9-1-SP * 16-Aug * * spike = 250ug/L
%Rec,= 103 % rec. calc, by autoanalyzer
J13-1-SP * 16-Aug * * spike = 250ug/L
%Rec.= 98 % rec. calc, by autoanalyzer
N02;500 * 16-Aug 1170 559 NO 2 rec. mid run
N02:500 * 16-Aug 1306 630 NO 2 rec. end run
J1-1 11-Aug AM 16-Aug 910 4229 Diluted 1/10
J1-1-LR * 16-Aug 915 4255 Diluted 1/10
SM2-1 11-Aug AM 16-Aug 1350 6534 Diluted 1/10
SM2-1-LR * 16-Aug 1341 6487 Diluted 1/10
J3-1 11-Aug AM 16-Aug 955 4465 Diluted 1/10
J3-1-LR * 16-Aug 946 4418 Diluted 1/10
J4-1 11-Aug AM 16-Aug 1020 4805 Diluted 1/10
J4-1-LR * 16-Aug 1023 4821 Diluted 1/10
J5-1 11-Aug AM 16-Aug 912 4240 Diluted 1/10
J5-1-LR * 16-Aug 919 4276 Diluted 1/10
J6-1 11-Aug AM 16-Aug 1127 5366 Diluted 1/10
J6-1-LR * 16-Aug 1127 5366 Diluted 1/10
CB7-1 11 -Aug AM 16-Aug 580 1250 Diluted 2/10
CB7-1-LR * 16-Aug 586 1266 Diluted 2/10
J8-1 11-Aug AM 16-Aug 1134 5403 Diluted 1/10
J8-1-LR * 16-Aug 1152 5497 Diluted 1/10
P9-1 11-Aug AM 16-Aug 2024 10065 Diluted 1/10
P9-1-LR * 16-Aug 2049 10196 Diluted 1/10
P10-1 11-Aug AM 16-Aug 3014 15251 Diluted 1/10
P10-1-LR * 16-Aug 2992 15136 Diluted 1/10
SQ11-1 11-Aug AM 16-Aug 1266 6094 Diluted 1/10
SQ11-1-LR * 16-Aug 1255 6036 Diluted 1/10
SQ12-1 11-Aug AM 16-Aug 1511 7377 Diluted 1/10
SQ12-1-LR * 16-Aug 1505 7346 Diluted 1/10
J13-1 11-Aug AM 16-Aug 415 1636 Diluted 1/10
J13-1-LR * 16-Aug 403 1573 Diluted 1/10
J14-1 11-Aug AM 16-Aug 706 1580 Diluted 2/10
J14-1-LR * 16-Aug 704 1575 Diluted 2/10
D15-1 11-Aug AM 16-Aug 1308 6314 Diluted 1/10
D15-1-LR * 16-Aug 1326 6408 Diluted 1/10
J1-2 11-Aug PM 16-Aug 1077 5104 Diluted 1/10
J1-2-LR * 16-Aug 1065 5041 Diluted 1/10
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TOTAL NITROGEN DATA (Continued)
Aufl:,!! (Continued)
Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
J6-2 11 -Aug PM 16-Aug 1081 5125 Diluted 1/10
J6-2-LR * 16-Aug 1075 5094 Diluted 1/10
J13-2 11-Aug PM 16-Aug 404 1578 Diluted 1/10
J13-2-LR * 16-Aug 403 1573 Diluted 1/10





















Samole # Date Samo. Date Anal. Peak Heiaht Cone (ua N/U Notes
SYNC * 13-Sep 3172 1985 2000ug/L STD
LB * 13-Sep 283 56
LB * 13-Sep 157 0
S1:2000 * 13-Sep 3156 1974 2000ug/L STD
S2:1000 * 13-Sep 1807 1073 lOOOug/L STD
S3:500 * 13-Sep 932 489 SOOug/L STD
S4:400 * 13-Sep 761 375 400ug/L STD
S5:300 * 13-Sep 611 275 300ug/L STD
S6:200 * 13-Sep 506 205 200ug/L STD
S7:100 * 13-Sep 364 110 lOOug/L STD
LB * 13-Sep 160 0
Ck 1 * 13-Sep 898 466 500ug/L CK STD
Ck2 * 13-Sep 2136 1293 1250ugL CK STD
fA2 = 0.998581
N02:500 * 13-Sep 1032 556 500ug/L NO 2 rec. STD
LB * 13-Sep 192 0
J8-1-FR 4-Sep AM 13-Sep 1009 5404 Diluted 1/10
RPD= 1.248
SQ11-1-FR 4-Sep AM 13-Sep 1093 5965 Diluted 1/10
RPD= -1.332
J5-1-SP * 13-Sep * * spike = 250ug/L
%Rec.= 108 % rec. calc, by autoanalyzer
J8-1-SP * 13-Sep * * spike = 250ug/L
%Rec.= 111 % rec. calc, by autoanalyzer
SQ11-1-SP * 13-Sep * * spike = 250ug/L
%Rec.= 100 % rec. calc, by autoanalyzer
N02:500 * 13-Sep 1037 559 NO 2 rec. mid run
N02:500 * 13-Sep 993 530 NO 2 rec. end run
J1-1 4-Sep AM 13-Sep 841 4282 Diluted 1/10
J1-1-LR It 13-Sep 877 4523 Diluted 1/10
SM2-1 4-Sep AM 13-Sep 1058 5731 Diluted 1/10
SM2-1-LR * 13-Sep 1072 5825 Diluted 1/10
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TOTAL NITROGEN DATA (Continued)
Sep. 4 (Continued)
Sample # Date Samp. Date Anal. Peak Heiaht Cone (ua N/U Notes
J3-1 4-Sep AM 13-Sep 944 4970 Diluted 1/10
J3-1-LR * 13-Sep 937 4923 Diluted 1/10
J4-1 4-Sep AM 13-Sep 953 5030 Diluted 1/10
J4-1-LR * 13-Sep 958 5064 Diluted 1/10
J5-1 4-Sep AM 13-Sep 980 5210 Diluted 1/10
J5-1-LR * 13-Sep 982 5224 Diluted 1/10
J6-1 4-Sep AM 13-Sep 1190 6613 Diluted 1/10
J6-1-LR * 13-Sep 1180 6546 Diluted 1/10
CB7-1 4-Sep AM 13-Sep 732 1777 Diluted 2/10
CB7-1-LR ■k 13-Sep 712 1710 Diluted 2/10
J8-1 4-Sep AM 13-Sep 999 5337 Diluted 1/10
J8-1-LR k 13-Sep 1009 5404 Diluted 1/10
P9-1 4-Sep AM 13-Sep 1634 9577 Diluted 1/10
P9-1-LR * 13-Sep 1713 10105 Diluted 1/10
PI 0-1 4-Sep AM 13-Sep 2366 14465 Diluted 1/10
P10-1-LR * 13-Sep 2386 14599 Diluted 1/10
SQ11-1 4-Sep AM 13-Sep 1105 6045 Diluted 1/10
SQ11-1-LR k 13-Sep 1040 5611 Diluted 1/10
SQ12-1 4-Sep AM 13-Sep 1159 6406 Diluted 1/10
SQ12-1-LR k 13-Sep 1141 6285 Diluted 1/10
J13-1 4-Sep AM 13-Sep 416 1444 Diluted 1/10
J13-1-LR k 13-Sep 380 1204 Diluted 1/10
J14-1 4-Sep AM 13-Sep 654 3034 Diluted 1/10
J14-1-LR * 13-Sep 668 3127 Diluted 1/10
D15-1 4-Sep AM 13-Sep 819 4135 Diluted 1/10
D15-1-LR * 13-Sep 822 4155 Diluted 1/10
J1-2 4-Sep PM 13-Sep 964 5104 Diluted 1/10
J1-2-LR k 13-Sep 966 5117 Diluted 1/10
J6-2 4-Sep PM 13-Sep 989 5271 Diluted 1/10
J6-2-LR * 13-Sep 989 5271 Diluted 1/10
J13-2 4-Sep PM 13-Sep 423 1491 Diluted 1/10
J13-2-LR k 13-Sep 391 1278 Diluted 1/10
Lab Replicate Viiriation (Seo.)




















APPENDIX F (SOLUABLE REACTIVE PHOSPHORUS DATA) 





Abs. Abs. - Ava Blank Cone, (ua P/U Cone. Est. (ua P/U
0.010 0.000 0 -1.420
0.037 0.027 5 7.487
0.047 0.037 10 10.746
0.077 0.067 20 20.523
0.106 0.096 30 29.974
0.167 0.157 50 49.854
0.170 0.160 ’50 50.832
0.317 0.307 100 98.739
0.398 0.388 125 125.137
0.623 0.613 200 198.464
0.930 0.920 300 298.515
1.240 1.230 400 399.544





SOLUABLE REACTIVE PHOSPHORUS DATA (Continued)
Soluable Reactive Phosphorus Analytical Results
Feb. 10,11,12. 24. 25. 26 _______________ _________
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone. (UQ P/U Notes
LB * 1-Mar 0.008 *
*
LB * 1-Mar 0.011 *
*
LB * 1-Mar 0.010 * *
LB (avg) * * 0.010 * * avg. of 3 LB samples
FB-1 * 1-Mar 0.017 0.007 0.970
FB-2 * 1-Mar 0.015 0.005 0.318
FB-3 * 1-Mar 0.014 0.004 0.000
FB-4 * 1-Mar 0.021 0.011 2.274
FB-5 * 1-Mar 0.016 0.006 0.644
FB-6 * 1-Mar 0.019 0.009 1.622
Ck 1 • 1-Mar 0.170 0.160 50.832 SOug/L CK STD
Ck2 * 1-Mar 0.398 0.388 125.137 125ug/L CK STD
r^2= 0.9999541
J13-1-FR 10-Feb 1-Mar 0.669 0.659 213.456
RPD= 3.156
J1-2-FR 11-Feb 1-Mar 0.463 0.453 146.321
RPD= 8.325
J13-4-FR 24-Feb 1-Mar 0.669 0.659 213.456
RPD= -24.124
J6-5-FR 25-Feb 1-Mar 0.463 0.453 146.321
RPD= -25.914
J1-1-LR * 1-Mar 0.581 0.571 184.777
RPD= 38.117
J14-2-LR * 1-Mar 0.558 0.548 177.281
RPD= 10.453
J13-3-LR * 1-Mar 0.478 0.468 151.209
RPD= 4.632
P9-5-LR * 1-Mar 0.558 0.548 177.281
RPD= 25.362
J4-2-SP * 1-Mar 0.614 0.604 195.532 spike=40ug/L
% Rec.= 105.102
J1-1 10-Feb 1-Mar 0.848 0.838 271.792
J6-1 10-Feb 1-Mar 0.613 0.603 195.206
J13-1 10-Feb 1-Mar 0.690 0.680 220.300
J1-2 11-Feb 1-Mar 0.502 0.492 159.031
SM2-2 11-Feb 1-Mar 0.649 0.639 206.938
J3-2 11-Feb 1-Mar 0.559 0.549 177.607
J4-2 11-Feb 1-Mar 0.485 0.475 153.491
J5-2 11-Feb 1-Mar 0.379 0.369 118.945
J6-2 11-Feb 1-Mar 0.411 0.401 129.374
CB7-2 11-Feb 1-Mar 0.189 0.179 57.025
J8-2 11-Feb 1-Mar 0.219 0.209 66.802
P9-2 11-Feb 1-Mar 0.952 0.942 305.685
P10-2 11-Feb 1-Mar 1.145 1.135 368.584
SQ11-2 11-Feb 1-Mar 0.154 0.144 45.618
SQ12-2 11-Feb 1-Mar 0.150 0.140 44.314
J13-2 11-Feb 1-Mar 0.395 0.385 124.160
J14-2 11-Feb 1-Mar 0.618 0.608 196.835
J1-3 12-Feb 1-Mar 0.467 0.457 147.624
J6-3 12-Feb 1-Mar 0.372 0.362 116.664
J13-3 12-Feb 1-Mar 0.500 0.490 158.379
J1-4 24-Feb 1-Mar 0.345 0.335 107.865
J6^ 24-Feb 1-Mar 0.297 0.287 92.222
J13-4 24-Feb 1-Mar 0.528 0.518 167.504
J1-5 25-Feb 1-Mar 0.314 0.304 97.762
SM2-5 25-Feb 1-Mar 0.411 0.401 129.374
J3-5 25-Feb 1-Mar 0.303 0.293 94.177
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SOLUABLE REACTIVE PHOSPHORUS DATA (Continued)




























































































Mar. 9.10.1 1. 23. 24. 25
Samole # Date Same. Date Anal. Abs. Abs. - BIk Cone, (ua P/L) Notes
LB * 29-Mar 0.010 *
LB * 29-Mar 0.012 * *
LB * 29-Mar 0.009 * *
LB (avg) * * 0.010 * * avg. of 3 LB samples
FB-1 * 29-Mar 0.010 0.000 0.000
FB-5 * 29-Mar 0.011 0.001 0.000


























































































0.394 0.384 123.617 spike=40ug/L
187
SOLUABLE REACTIVE PHOSPHORUS DATA (Continued)
Mar. 9.10,11, 23. 24. 25 (Continued)
Samole # Date Same. Date Anal. Abs. Abs. - BIk Cone, (ua P/Ll
SQ12-5-SP * 29-Mar 0.171 0.161 50.941 spike=40ug/L
% Rec.= 100.214
J13-6-SP * 29-Mar 0.279 0.269 86.138 spike=40ug/L
% Rec.= 106.732
J1-1 9-Mar 29-Mar 0.233 0.223 71.147
J6-1 9-Mar 29-Mar 0.233 0.223 71.147
J13-1 9-Mar 29-Mar 0.198 0.188 59.740
J1-2 10-Mar 29-Mar 0.365 0,355 114.166
SM2-2 10-Mar 29-Mar 0.658 0.648 209.654
J3-2 10-Mar 29-Mar 0.268 0.258 82.553
J4-2 10-Mar 29-Mar 0.278 0.268 85.812
J5-2 10-Mar 29-Mar 0.302 0.292 93.634
J6-2 10-Mar 29-Mar 0,286 0.276 88.419
CB7-2 10-Mar 29-Mar 0.422 0.412 132.742
J8-2 10-Mar 29-Mar 0.368 0.358 115,143 -
P9-2 10-Mar 29-Mar 0.656 0.646 209.002
PI 0-2 10-Mar 29-Mar 0.818 0.808 261.798
SQ11-2 10-Mar 29-Mar 0.134 0.124 38.883
SQ12-2 10-Mar 29-Mar 0.083 0.073 22.262
J13-2 10-Mar 29-Mar 0.622 0.612 197.922
J14-2 10-Mar 29-Mar 0.686 0.676 218.779
J1-3 11-Mar 29-Mar 0.374 0.364 117,099
J6-3 11-Mar 29-Mar 0,289 0.279 89.397
J13-3 11-Mar 29-Mar 0.384 0.374 120.358
J1-4 23-Mar 29-Mar 0.552 0.542 175.109
J6-4 23-Mar 29-Mar 0.271 0.261 83.531
J13-4 23-Mar 29-Mar 0.246 0.236 75.384
J1-5 24-Mar 29-Mar 0.257 0.247 78.968
SM2-5 24-Mar 29-Mar 0.416 0.406 130.786
J3-5 24-Mar 29-Mar 0.222 0.212 67.562
J4-5 24-Mar 29-Mar 0,235 0.225 71.799
J5-5 24-Mar 29-Mar 0,207 0.197 62.673
J6-5 24-Mar 29-Mar 0.235 0.225 71.799
CB7-5 24-Mar 29-Mar 0.061 0.051 15.092
J8-5 24-Mar 29-Mar 0.264 0.254 81.250
P9-5 24-Mar 29-Mar 0.528 0.518 167.287
P10-5 24-Mar 29-Mar 0.667 0.657 212.587
SQ11-5 24-Mar 29-Mar 0.092 0.082 25.195
SQ12-5 24-Mar 29-Mar 0.048 0.038 10,856
J13-5 24-Mar 29-Mar 0.191 0.181 57.459
J14-5 24-Mar 29-Mar 0.226 0.216 68.866
D15-5 24-Mar 29-Mar 0.112 0.102 31.713
J1-6 25-Mar 29-Mar 0.222 0.212 67.562
J6-6 25-Mar 29-Mar 0.197 0.187 59.414
J13-6 25-Mar 29-Mar 0,148 0.138 43.445
Aor. 13.14.1 5. 27. 28. 29
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, /uo P/L> Uotes
LB * 29-Mar 0.009 * *
LB * 29-Mar 0.008 * *
LB * 29-Mar 0.010 * *
LB (avg) * * 0.009 * * avg. of 3 LB samples
FB-2 29-Mar 0.011 0.002 0.000
FB-5 * 29-Mar 0.012 0.003 0.000
Ck 1 * 29-Mar 0.150 0.141 44.532 50ug/L CK STD
Ck2 29-Mar 0.373 0.364 117.207 125ug/L CK STD
1^2= 0.999775751
J1-1-FR 13-Apr 3-May 0.345 0.336 108.082
RPD= 0.901
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SOLUABLE REACTIVE PHOSPHORUS DATA (Continued)
Apr. 13.14,15. 27. 28. 29 (Continued)
Sample # Date Samp. Date Anal. Abs. Abs. - Bik Cone, (ua P/U Notes
J5-2-FR 14-Apr 3-May 0.268 0.259 82.988
RPD= -6.069
SQ12-2-FR 14-Apr 3-May 0.063 0.054 16.179
RPD= 0.000
J6-3-FR 15-Apr 3-May 0.306 0.297 95.372
RPD= 1.358
J1-4-FR 27-Apr 3-May 0,503 0.494 159.574
RPD= -2.063
J3-5-FR 28-Apr 3-May 0.386 0.377 121.444
RPD= 1.861
J4-5-FR 28-Apr 3-May 0.379 0.370 119.163
RPD= 2.164
J6-6-FR 29-Apr 3-May 0.346 0,337 108.408
RPD= -0.906
J6-1-LR * 3-May 0.336 0.327 105.149'
RPD= -0.622
J8-2-LR * 3-May 0.356 0.347 111.667
RPD= -0.292
J13-2-LR * 3-May 0.195 0.186 59.197
RPD= -0.552
J1-3-LR * 3-May 0.312 0.303 97,327
RPD= -0.672
J13-4-LR * 3-May 0.314 0.305 97.979
RPD= -1.003
J5-5-LR * 3-May 0.347 0.338 108.734
RPD= 0.598
P10-5-LR * 3-May 1.130 1.121 363.913
RPD= 0.000
J1-6-LR * 3-May 0.461 0.452 145.886
RPD= -1.123
J8-2-SP * 3-May 0.472 0.463 149.471 spike=40ug/L
% Rec.= 95.325
J5-5-SP * 3-May 0.461 0.452 145.886 spike=40ug/L
% Rec.= 91.252
J1-6-SP * 3-May 0.569 0.560 181.083 spike=40ug/L
% Rec.= 92.066
J1-1 13-Apr 3-May 0.348 0.339 109.060
J6-1 13-Apr 3-May 0.334 0.325 104.497
J13-1 13-Apr 3-May 0.235 0.226 72.233
J1-2 14-Apr 3-May 0.317 0.308 98.957
SM2-2 14-Apr 3-May 0.453 0.444 143.279
J3-2 14-Apr 3-May 0.299 0.290 93,091
J4-2 14-Apr 3-May 0,301 0.292 93.743
J5-2 14-Apr 3-May 0.253 0.244 78.099
J6-2 14-Apr 3-May 0.316 0,307 98.631
CB7-2 14-Apr 3-May 0.066 0.057 17.156
J8-2 14-Apr 3-May 0.355 0.346 111.341
P9-2 14-Apr 3-May 0.830 0.821 266.143
P10-2 14-Apr 3-May 1.044 1.035 335.885
SQ11-2 14-Apr 3-May 0.085 0.076 23.348
SQ12-2 14-Apr 3-May 0.063 0.054 16.179
J13-2 14-Apr 3-May 0.194 0.185 58.871
J14-2 14-Apr 3-May 0.227 0.218 69.626
D15-2 14-Apr 3-May 0.124 0.115 36.058
J1-3 15-Apr 3-May 0.310 0.301 96.676
J6-3 15-Apr 3-May 0.310 0,301 96.676
J13-3 15-Apr 3-May 0.191 0.182 57.894
J1-4 27-Apr 3-May 0.493 0.484 156.315
J6-4 27-Apr 3-May 0.445 0.436 140.672
J13-4 27-Apr 3-May 0.311 0.302 97.001
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SOLUABLE REACTIVE PHOSPHORUS DATA (Continued)
Apr 13.14.15. 27. 28. 29 (Continued)
Sample It Date Samp. Date Anal. Abs. Abs. - BIk Cone, lua P/U Notes
J1-5 28-Apr 3-May 0.428 0.419 135.132
SM2-5 28-Apr 3-May 0.718 0.709 229.642
J3-5 28-Apr 3-May 0.393 0.384 123.725
J4-5 28-Apr 3-May 0.387 0.378 121.770
J5-5 28-Apr 3-May 0.349 0.340 109.386
J6-5 28-Apr 3-May 0.337 0.328 105.475
CB7-5 28-Apr 3-May 0.103 0.094 29.215
J8-5 28-Apr 3-May 0.387 0.378 121.770
P9-5 28-Apr 3-May 0.918 0.909 294.822
PI 0-5 28-Apr 3-May 1.130 1.121 363.913
SQ11-5 28-Apr 3-May 0.114 0.105 32.799
SQ12-5 28-Apr 3-May 0.079 0.070 21.393
J13-5 28-Apr 3-May 0.226 0.217 69.300
J14-5 28-Apr 3-May 0.277 0.268 85.921
D15-5 28-Apr 3-May 0.149 0.140 44.206
J1-6 29-Apr 3-May 0.456 0.447 144.257
J6-6 29-Apr 3-May 0.343 0.334 107.430
J13-6 29-Apr 3-May 0.293 0.284 91.135
May 18.19. 20
Sample # Date Samp. Date Anal. Abs. Abs. - Bik Cone, (ua P/U Notes
LB * 25-May 0.014 * *
LB * 25-May 0.013 * *
LB * 25-May 0.017 * *
LB (avg) * * 0.015 * * avg. of 3 LB samples
FB-2 * 25-May 0.012 -0.003 0.000
Ck 1 * 25-May 0.153 0.138 43.663 50ug/L CK STD
Ck2 * 25-May 0.374 0.359 115.686 125ug/L CK STD
1^2= 0.999702176
J13-1-FR 18-May 25-May 0.272 0.257 82.445
RPD= -1.193
P9-2-FR 19-May 25-May 0.802 0.787 255.171
RPD= -6.324
J14-2-FR 19-May 25-May 0.305 0.290 93.199
RPD= -8.380
J1-3-FR 20-May 25-May 0.474 0.459 148.276
RPD= -0.220
J13-1-LR * 25-May 0.274 0.259 83.096
RPD= -1.980
P9-2-LR tk 25-May 0.756 0.741 240.180
RPD= -0.272
J14-2-LR * 25-May 0.286 0.271 87.007
RPD= -1.510
J1-3-LR * 25-May 0.480 0.465 150.232
RPD= -1.530
J14-2-SP * 25-May 0.399 0.384 123.834 spike=40ug/L
% Rec.= 95.325
J1-3-SP * 25-May 0.594 0.579 187.384 spike=40ug/L
% Rec.= 98.584
J1-1 18-May 25-May 0.449 0.434 140.129
J6-1 18-May 25-May 0.336 0.321 103.302
J13-1 18-May 25-May 0.269 0.254 81.467
J1-2 19-May 25-May 0.358 0.343 110.472
SM2-2 19-May 25-May 0.472 0.457 147.624
J3-2 19-May 25-May 0.329 0.314 101.021
J4-2 19-May 25-May 0.349 0.334 107.539
J5-2 19-May 25-May 0.333 0.318 102.325
J6-2 19-May 25-May 0.308 0.293 94.177
CB7-2 19-May 25-May 0.145 0.130 41.056
J8-2 19-May 25-May 0.378 0.363 116.990
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SOLUABLE REACTIVE PHOSPHORUS DATA (Continued) 
May ^8. 20 (Continued) _________ _____________________
SamDie it Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
P9-2 19-May 25-May 0.754 0.739 239.528
P10-2 19-May 25-May 0.930 0.915 296.886
SQ11-2 19-May 25-May 0.112 0.097 30.301
SQ12-2 19-May 25-May 0.055 0.040 11.725
J13-2 19-May 25-May 0.271 0.256 82.119
J14-2 19-May 25-May 0.282 0.267 85.704
D15-2 19-May 25-May 0.207 0.192 61.261
J1-3 20-May 25-May 0.473 0.458 147.950
J6-3 20-May 25-May 0.351 0.336 108.191
J13-3 20-May 25-May 0.381 0.366 117.968
Jun. 16
Samole # Date Samo. Date Anal. "Ab'~ Abs. - 61k ■ Cone, (ua P/U Notes
LB * 21-Jun 0.014 * *
LB * 21-Jun 0.014 * *
LB * 21-Jun 0.011 * *
LB (avg) * * 0.013 * * avg. of 3 LB samples
FB-1 * 21-Jun 0.014 0.001 0.000



































0.275 0.262 83.966 spike=40ug/L
J1-1 16-Jun AM 21-Jun 0.182 0.169 53.657
SM2-1 16-Jun AM 21-Jun 0.304 0.291 93.417
J3-1 16-Jun AM 21-Jun 0.176 0.163 51.702
J4-1 16-Jun AM 21-Jun 0.161 0.148 46.813
J5-1 16-Jun AM 21-Jun 0.159 0.146 46.161
J6-1 16-Jun AM 21-Jun 0.164 0.151 47.791
CB7-1 16-Jun AM 21-Jun 0.049 0.036 10.312
J8-1 16-Jun AM 21-Jun 0.219 0.206 65.715
P9-1 16-Jun AM 21-Jun 0.310 0.297 95.372
PI 0-1 16-Jun AM 21-Jun 0.368 0.355 114.274
SQ11-1 16-Jun AM 21-Jun 0.063 0.050 14.875
SQ12-1 16-Jun AM 21-Jun 0.042 0.029 8.031
J13-1 16-Jun AM 21-Jun 0.478 0.465 150.123
J14-1 16-Jun AM 21-Jun 0.085 0.072 22.045
D15-1 16-Jun AM 21-Jun 0.042 0.029 8.031
J1-2 16-Jun PM 21-Jun 0.136 0.123 38.666
J6-2 16-Jun PM 21-Jun 0.163 0.150 47.465
J13-2 16-Jun PM 21-Jun 0.412 0.399 128.614
Jul. 14
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB * 15-Jul 0.007 * *
LB * 15-Jul 0.008 * *
LB * 15-Jul 0.008 * *
LB (avg) * * 0.008 * * avg. of 3 LB samples
FB-1 * 15-Jul 0.008 0.000 0.000
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SOLUABLE REACTIVE PHOSPHORUS DATA (Continued) 
Jul. 14 (Continued) _________________________________________ ________
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
Ck 1 * 15-Jul 0.152 0.144 45.618 50ug/L CK STD
Ck2 * 15-Jul 0.366 0.358 115.360 125ug/L CK STD
r''2= 0.999726725
J3-1-FR 14-Jul AM 15-Jul 0.111 0.103 32.256
RPD= -2.041
J8-1-FR 14-Jul AM 15-Jul 0.102 0.094 29.323
RPD= 12.503
J3-1-LR * 15-Jul 0.110 0.102 31.930
RPD= -1.026
J8-1-LR * 15-Jul 0.118 0.110 34.538
RPD= -3.847
J3-1-SP * 15-Jul 0.224 0.216 69.083 spike=40ug/L
% Rec.= 93.696
J8-1-SP * 15-Jul 0.234 0.226 72.342 spike=40ug/L
% Rec.= 97.770
J1-1 14-Jul AM 15-Jul 0.131 0.123 38.774
SM2-1 14-Jul AM 15-Jul 0.167 0.159 50.507
J3-1 14-Jul AM 15-Jul 0.109 0.101 31.604
J4-1 14-Jul AM 15-Jul 0.137 0.129 40.730
J5-1 14-Jul AM 15-Jul 0.063 0.055 16.613
J6-1 14-Jul AM 15-Jul 0.054 0.046 13.680
CB7-1 14-Jul AM 15-Jul 0.042 0.034 9.769
J8-1 14-Jul AM 15-Jul 0.114 0.106 33.234
P9-1 14-Jul AM 15-Jul 0.187 0.179 57.025
P10-1 14-Jul AM 15-Jul 0.272 0.264 84.726
SQ11-1 14-Jul AM 15-Jul 0.053 0.045 13.354
SQ12-1 14-Jul AM 15-Jul 0.034 0.026 7.162
J13-1 14-Jul AM 15-Jul 0.098 0.090 28.020
J14-1 14-Jul AM 15-Jul 0.017 0.009 1.622
D15-1 14-Jul AM 15-Jul 0.260 0.252 80.815
J1-2 14-Jul PM 15-Jul 0.137 0.129 40.730
J6-2 14-Jul PM 15-Jul 0.127 0.119 37.471
J13-2 14-Jul PM 15-Jul 0.205 0.197 62.891
Aygjll
Sample # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua PIL) Notes
LB * 12-Aug 0.012 * *
LB * 12-Aug 0.011 * *
LB * 12-Aug 0.011 * *
LB (avg) * * 0.011 * * avg. of 3 LB samples
FB-1 * 12-Aug 0.013 0.002 0.000



































0.296 0.285 91.353 spike=40ug/L
J1-1 11-Aug AM 12-Aug 0.110 0.099 30.735
SM2-1 11-Aug AM 12-Aug 0.173 0.162 51.267
J3-1 11-Aug AM 12-Aug 0.093 0.082 25.195
J4-1 11-Aug AM 12-Aug 0.105 0.094 29.106
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SOLUABLE REACTIVE PHOSPHORUS DATA (Continued)
Aufl;_ll (Continued)
Sample # Date Samp. Date Anal. Abs. Abs. - 61k " Cone, (ua P/U Notes
J5-1 11-Aug AM 12-Aug 0.111 0.100 31.061
J6-1 11-Aug AM 12-Aug 0.102 0.091 28.128
CB7-1 11-Aug AM 12-Aug 0.060 0.049 14.440
J8-1 11-Aug AM 12-Aug 0.107 0.096 29.758
P9-1 11-Aug AM 12-Aug 0.176 0.165 52.245
PI 0-1 11-Aug AM 12-Aug 0.241 0.230 73.428
SQ11-1 11-Aug AM 12-Aug 0.054 0.043 12.485
SQ12-1 11-Aug AM 12-Aug 0.048 0.037 10.530
J13-1 11-Aug AM 12-Aug 0.127 0.116 36.276
J14-1 11-Aug AM 12-Aug 0.031 0.020 4.989
D15-1 11-Aug AM 12-Aug 0.712 0.701 226.927
J1-2 11 -Aug PM 12-Aug 0.120 0.109 33.994
J6-2 11 -Aug PM 12-Aug 0.096 0.085 26.173
J13-2 11 -Aug PM 12-Aug 0.138 0.127 39.861
Sep. 4
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB * 5-Sep 0.008 * *
LB * 5-Sep 0.008 * *
LB * 5-Sep 0.009 * *
LB (avg) * * 0.008 * * avg. of 3 LB samples
FB-1 * 5-Sep 0.009 0.001 0.000



































0.213 0.205 65.281 spike=40ug/L
J1-1 4-Sep AM 5-Sep 0.133 0.125 39.209
SM2-1 4-Sep AM 5-Sep 0.184 0.176 55.830
J3-1 4-Sep AM 5-Sep 0.092 0.084 25.847
J4-1 4-Sep AM 5-Sep 0.126 0.118 36.927
J5-1 4-Sep AM 5-Sep 0.117 0.109 33.994
J6-1 4-Sep AM 5-Sep 0.141 0.133 41.816
CB7-1 4-Sep AM 5-Sep 0.105 0.097 30.084
J8-1 4-Sep AM 5-Sep 0.112 0.104 32.365
P9-1 4-Sep AM 5-Sep 0.149 0.141 44.423
PI 0-1 4-Sep AM 5-Sep 0.243 0.235 75.058
SQ11-1 4-Sep AM 5-Sep 0.088 0.080 24.543
SQ12-1 4-Sep AM 5-Sep 0.052 0.044 12.811
J13-1 4-Sep AM 5-Sep 0.103 0.095 29.432
J14-1 4-Sep AM 5-Sep 0.021 0.013 2.708
D15-1 4-Sep AM 5-Sep 0.669 0.661 213.891
J1-2 4-Sep PM 5-Sep 0.145 0.137 43.120
J6-2 4-Sep PM 5-Sep 0.123 0.115 35.950
J13-2 4-Sep PM 5-Sep 0.153 0.145 45.727
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APPENDIX G (TOTAL PHOSPHORUS DATA)
Total Phosphorus Dilution Series: Initial Curve Fit -^cm Covette- (Dec. 95)
Abs. Abs. - Ava Blank Cone, (ua P/Ll Cone. Est. (ua P/Ll
0.004 0.000 0 -9.413
0.010 0.006 10 1.452
0.015 0.011 20 10.506
0.027 0.027 40 39.480
0.041 0.041 50 64.832
0.061 0.057 100 93.806
0.081 0.077 125 130.024
0.119 0.115 200 198.837
0.233 0.229 400 405.276
0.350 0.346 600 617.148
0.459 0.455 800 814.533









TOTAL PHOSPHORUS DATA (Continued)





Abs. Abs. - Ava Blank Cone, (ua P/U Cone. Est. (ua P/U
0.017 0.000 0 -2.583
0.041 0.024 5 5.845
0.047 0.030 10 7.982
0.077 0.077 20 24.838
0.157 0.157 50 53.328
0.159 0.142 50 47.867
0.315 0.298 100 103.422
0.376 0.359 125 125.145
0.578 0.561 200 197.081
0.856 0.839 300 296.083
1.140 1.123 400 397.220





TOTAL PHOSPHORUS DATA (Continued) 
Total Phosphorus Analytical Results
Dec. 18.19. 20
Sample # Date Same. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB-1 * 16-Jan 0.003 * *
LB-1 * 16-Jan 0.005 * *
LB-1 * 16-Jan 0.004 * *
LB-1 (avg) * * 0.004 * * avg. of 3 LB-1,2 samples
FB-1 * 16-Jan 0.014 0.010 8.696
FB-3 * 16-Jan 0.016 0.012 12.317
FB-5 * 16-Jan 0.016 0.012 12.317


















































0.176 0.172 302.057 spike=40ug/L
J1-1 18-Dec/AM 16-Jan 0.222 0.218 385.357
J1-2 18-Dec PM 16-Jan 0.198 0.194 341.896
J6-1 18-Dec/AM 16-Jan 0.243 0.239 423.385
J6-2 18-Dec PM 16-Jan 0.227 0.223 394.411
J13-1 18-Dec/AM 16-Jan 0.347 0.343 611.715
J13-2 18-Dec PM 16-Jan 0.355 0.351 626.202
J1-3 19-Dec/AM 16-Jan 0.172 0.168 294.813
J1-4 19-Dec PM 16-Jan 0.203 0.199 350.950
SM2-3 19-Dec/AM 16-Jan 0.314 0.310 551.957
SM2^ 19-Dec PM 16-Jan 0.287 0.283 503.063
J3-3 19-Dec AM 16-Jan 0.096 0.092 157.187
J3-4 19-Dec PM 16-Jan 0.095 0.091 155.376
J4-3 19-Dec AM 16-Jan 0.113 0.109 187.972
J4-4 19-Dec PM 16-Jan 0.097 0.093 158.998
J5-3 19-Dec AM 16-Jan 0.163 0.159 278.515
J5-4 19-Dec PM 16-Jan 0.101 0.097 166.241
J6-3 19-Dec AM 16-Jan 0.123 0.119 206.081
J6-4 19-Dec PM 16-Jan 0.258 0.254 450.548
CB7-3 19-Dec AM 16-Jan 0.161 0.157 274.894
CB7-4 19-Dec PM 16-Jan 0.297 0.293 521.172
J8-3 19-Dec AM 16-Jan 0.185 0.181 318.354
J8-4 19-Dec PM 16-Jan 0.103 0.099 169.863
P9-3 19-Dec TIM 16-Jan 0.266 0.262 465.035
P9-4 19-Dec PM 16-Jan 0.322 0.318 566.444
PI 0-3 19-Dec/AM 16-Jan 0.28 0.276 490.387
PI 0-4 19-Dec PM 16-Jan 0.248 0.244 432.439
SQ11-3 19-Dec AM 16-Jan 0.075 0.071 119.159
SQ11-4 19-Dec PM 16-Jan 0.061 0.057 93.807
SQ12-3 19-Dec AM 16-Jan 0.043 0.039 61.211
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TOTAL PHOSPHORUS DATA (Continued)
Dec. 18.19. 20 (Continued)
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone. luQ P/U Notes
SQ12-4 19-Dec PM 16-Jan 0.055 0.051 82.941
J13-3 19-Dec AM 16-Jan 0.096 0.092 157.187
J13-4 19-Dec PM 16-Jan 0.097 0.093 158.998
J14-3 19-Dec AM 16-Jan 0.166 0.162 283.948
J14-4 19-Dec PM 16-Jan 0.200 0.196 345.518
J1-5 20-Dec AM 16-Jan 0.123 0.119 206.081
J1-6 20-Dec PM 16-Jan 0.148 0.144 251.352
J6-5 20-Dec AM 16-Jan 0.117 0.113 195.215
J6-6 20-Dec PM 16-Jan 0.091 0.087 148.133
J13-5 20-Dec AM 16-Jan 0.108 0.104 178.917
J13-6 20-Dec PM 16-Jan 0.182 0.178 312.922
Jan. 20. 21. 22
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB-1 * 26-Jan 0.017 * *
LB-1 * 26-Jan 0.018 * *
LB-1 * 26-Jan 0.017 * *
LB-1 (avg) * * 0.017 * * avg. of 3 LB-1,2 samples
FB-1 * 26-Jan 0.011 -0.006 0.000
FB-2 * 26-Jan 0.016 -0.001 0.000
FB-3 * 26-Jan 0.012 -0,005 0,000








































0.614 0.597 209.901 spike=40ug/L
J1-1 20-Jan 26-Jan 0.659 0.642 225.927
J6-1 20-Jan 26-Jan 0.540 0.523 183.549
J13-1 20-Jan 26-Jan 0.582 0.565 198.506
J1-2 21-Jan 26-Jan 0.554 0,537 188.534
SM2-2 21-Jan 26-Jan 0.462 0.445 155.771
J3-2 21-Jan 26-Jan 0.518 0,501 175.714
J4-2 21-Jan 26-Jan 0.543 0.526 184.617
J5-2 21-Jan 26-Jan 0.531 0.514 180.343
J6-2 21-Jan 26-Jan 0.702 0.685 241.240
CB7-2 21-Jan 26-Jan 0.894 0.877 309.615
J8-2 21-Jan 26-Jan 0.673 0.656 230.912
P9-2 21-Jan 26-Jan 0.838 0.821 289.672
PI 0-2 21-Jan 26-Jan 0.926 0.909 321.010
SQ11-2 21-Jan 26-Jan 0.720 0.703 247.650
SQ12-2 21-Jan 26-Jan 0.200 0.183 62.468
J13-2 21-Jan 26-Jan 0.571 0.554 194.588
J14-2 21-Jan 26-Jan 0.506 0.489 171.440
J1-3 22-Jan 26-Jan 0.471 0.454 158.976
J6-3 22-Jan 26-Jan 0.628 0.611 214.887
J13-3 22-Jan 26-Jan 0.720 0.703 247.650
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TOTAL PHOSPHORUS DATA (Continued)
Feb. 10, 11, 12. 24, 25, 26____________  ___________
SamDie it Date SamD. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB * 1-Mar 0.027 * *
LB * 1-Mar 0.026 * *
LB * 1-Mar 0.016 It *
LB (avg) * * 0.023 * * avg. of 3 LB samples
FB-1 * 1-Mar 0.017 -0.006 0.000
FB-2 * 1-Mar 0.015 -0.008 0.000
FB-3 * 1-Mar 0.014 -0.009 0.000
FB-4 * 1-Mar 0.021 -0.002 0.000
FB-5 * 1-Mar 0.016 -0.007 0.000
FB-6 * 1-Mar 0.019 -0.004 0.000
Ck 1 * 1-Mar 0.158 0.135 45.493 50ug/L CK STD
Ck2 * 1-Mar 0.367 0.344 119.922 125ug/L CK STD
fA2= 0.999632839
J6-3-FR 12-Feb 1-Mar 0.635 0.612 215.362
RPD= 17.640
J13-4-FR 24-Feb 1-Mar 0.669 0.646 227.470
RPD= 17.304
P10-5-FR 25-Feb 1-Mar 0.633 0.610 214.650
RPD= 43.695
J6-6-FR 26-Feb 1-Mar 0.635 0.612 215.362
RPD= -32.039
J14-2-LR * 1-Mar 0.558 0.535 187.941
RPD= 65.327
J13-4-LR * 1-Mar 0.581 0.558 196.131
RPD= 31.896
J5-5-LR * 1-Mar 0.558 0.535 187.941
RPD= -22.328
J6-6-LR * 1-Mar 0.478 0.455 159.451
RPD= -2.259
J1-6-SP * 1-Mar 0.614 0.591 207.883 spike=40ug/L
% Rec.= 153.131
J1-1 10-Feb 1-Mar 1.265 1.242 439.717
J6-1 10-Feb 1-Mar 1.295 1.272 450.400
J13-1 10-Feb 1-Mar 1.565 1.542 546.552
J1-2 11-Feb 1-Mar 0.880 0.857 302.611
SM2-2 11-Feb 1-Mar 0.976 0.953 336.798
J3-2 11-Feb 1-Mar 0.812 0.789 278.395
J4-2 11-Feb 1-Mar 0.766 0.743 262.013
J5-2 11-Feb 1-Mar 0.712 0.689 242.783
J6-2 11-Feb 1-Mar 0.884 0.861 304.035
CB7-2 11-Feb 1-Mar 0.958 0.935 330.388
J8-2 11-Feb 1-Mar 0.740 0.717 252.754
P9-2 11-Feb 1-Mar 1.380 1.357 480.670
P10-2 11-Feb 1-Mar 1.265 1.242 439.717
SQ11-2 11-Feb 1-Mar 0.267 0.244 84.310
SQ12-2 11-Feb 1-Mar 0.272 0.249 86.091
J13-2 11-Feb 1-Mar 1.065 1.042 368.493
J14-2 11-Feb 1-Mar 1.070 1.047 370.274
J1-3 12-Feb 1-Mar 0.718 0.695 244.920
J6-3 12-Feb 1-Mar 0.752 0.729 257.028
J13-3 12-Feb 1-Mar 1.075 1.052 372.054
J1-4 24-Feb 1-Mar 0.516 0.493 172.984
J6-4 24-Feb 1-Mar 0.602 0.579 203.610
J13-4 24-Feb 1-Mar 0.790 0.767 270.560
J1-5 25-Feb 1-Mar 0.538 0.515 180.818
SM2-5 25-Feb 1-Mar 0.479 0.456 159.807
J3-5 25-Feb 1-Mar 0.520 0.497 174.408
J4-5 25-Feb 1-Mar 0.496 0.473 165.861
J5-5 25-Feb 1-Mar 0.452 0.429 150.192
J6-5 25-Feb 1-Mar 0.770 0.747 263.438
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TOTAL PHOSPHORUS DATA (Continued)
Feb. 10.11.12. 24, 25, 26 (Continued)
Sam Die # Date Samo. Date Anal. Abs. Abs. - BIk Cone. (uQ P/L) Notes
CB7-5 25-Feb 1-Mar 0.940 0.917 323.978
J8-5 25-Feb 1-Mar 0.718 0.695 244.920
P9-5 25-Feb 1-Mar 0.780 0.757 266.999
P10-5 25-Feb 1-Mar 0.970 0.947 334.662
SQ11-5 25-Feb 1-Mar 0.187 0.164 55.821
SQ12-5 25-Feb 1-Mar 0.199 0.176 60.094
J13-5 25-Feb 1-Mar 0.946 0.923 326.115
J14-5 25-Feb 1-Mar 0.998 0.975 344.633
J1-6 26-Feb 1-Mar 0.442 0.419 146.631
J6-6 26-Feb 1-Mar 0.468 0.445 155.890
J13-6 26-Feb 1-Mar 0.618 0.595 209.308
Mar. 9. 10. 11. 23. 24. 25
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/L) Notes
LB * 29-Mar 0.012 * *
LB * 29-Mar 0.014 * *
LB * 29-Mar 0.015 * *
LB (avg) * * 0.014 * * avg. of 3 LB samples
FB-1 * 29-Mar 0.014 0.000 0.000
FB-5 * 29-Mar 0.015 0.001 0.000































































































1.150 1.136 402.087 spike=40ug/L
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TOTAL PHOSPHORUS DATA (Continued) 
Mar. 9. AO. 23. 24.25 (Continued)
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/L) Notes
J6-6-SP * 29-Mar 0.675 0.661 232.930 spike=40ug/L
% Rec.= 100.604
J1-1 9-Mar 29-Mar 0.356 0.342 119.328
J6-1 9-Mar 29-Mar 0.467 0.453 158.858
J13-1 9-Mar 29-Mar 0.615 0.601 211.563
J1-2 10-Mar 29-Mar 0.598 0.584 205.509
SM2-2 10-Mar 29-Mar 0.948 0.934 330.151
J3-2 10-Mar 29-Mar 0.491 0.477 167.404
J4-2 10-Mar 29-Mar 0.553 0.539 189.484
J5-2 10-Mar 29-Mar 0.694 0.680 239.697
J6-2 10-Mar 29-Mar 1.018 1.004 355.079
CB7-2 10-Mar 29-Mar 1.630 1.616 573.024
J8-2 10-Mar 29-Mar 0.914 0.900 318.043
P9-2 10-Mar 29-Mar 0.756 0.742 261.776
PI 0-2 10-Mar 29-Mar 0.900 0.886 313.057
SQ11-2 10-Mar 29-Mar 0.419 0.405 141.764
SQ12-2 10-Mar 29-Mar 0.294 0.280 97.249
J13-2 10-Mar 29-Mar 1.500 1.486 526.729
J14-2 10-Mar 29-Mar 0.998 0.984 347.957
J1-3 11-Mar 29-Mar 0.669 0.655 230.794
J6-3 11-Mar 29-Mar 0.690 0.676 238.272
J13-3 11-Mar 29-Mar 1.032 1.018 360.065
J1^ 23-Mar 29-Mar 0.794 0.780 275.309
J6-4 23-Mar 29-Mar 0.494 0.480 168.473
J13-4 23-Mar 29-Mar 0.792 0.778 274.596
J1-5 24-Mar 29-Mar 0.465 0.451 158.145
SM2-5 24-Mar 29-Mar 0.898 0.884 312.345
J3-5 24-Mar 29-Mar 0.368 0.354 123.602
J4-5 24-Mar 29-Mar 0.426 0.412 144.257
J5-5 24-Mar 29-Mar 0.411 0.397 138.915
J6-5 24-Mar 29-Mar 0.570 0.556 195.538
CB7-5 24-Mar 29-Mar 1.250 1.236 437.699
J8-5 24-Mar 29-Mar 0.489 0.475 166.692
P9-5 24-Mar 29-Mar 0.614 0.600 211.207
P10-5 24-Mar 29-Mar 0.730 0.716 252.517
SQ11-5 24-Mar 29-Mar 0.217 0.203 69.828
SQ12-5 24-Mar 29-Mar 0.118 0.104 34.572
J13-5 24-Mar 29-Mar 0.824 0.810 285.992
J14-5 24-Mar 29-Mar 0.578 0.564 198.387
D15-5 24-Mar 29-Mar 0.659 0.645 227.232
J1-6 25-Mar 29-Mar 0.412 0.398 139.271
J6-6 25-Mar 29-Mar 0.562 0.548 192.689
J13-6 25-Mar 29-Mar 0.696 0.682 240.409
Aor. 13. 14. 15. 27. 28. 29
Samole # Date Same. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB * 3-May 6.014 * *
LB * 3-May 0.015 * *
LB * 3-May 0.019 * *
LB (avg) * * 0.016 * * avg. of 3 LB samples
FB-2 * 3-May 0.021 0.005 -0.802
FB-5 * 3-May 0.016 0.000 0.000
Ck 1 * 3-May 0.153 0.137 46.205 50ug/L CK STD
Ck2 * 3-May 0.355 0.339 118.141 125ug/L CK STD
r*2= 0.999597431
J1-1-FR 13-Apr 3-May 0.566 0.550 193.282
RPD= -2.424
J5-2-FR 14-Apr 3-May 0.470 0.454 159.095
RPD= -3.184
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TOTAL PHOSPHORUS DATA (Continued) 
Apr. 13.14.15. 27, 28. 29 (Continued)___________________________
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
SQ12-2-FR 14-Apr 3-May 0,175 0,159 54.040
RPD= 4.509
J6-3-FR 15-Apr 3-May 0.533 0.517 181.531
RPD= -4.411
J1-4-FR 27-Apr 3-May 0.872 0.856 302.255
RPD= 0,704
J3-5-FR 28-Apr 3-May 0.638 0.622 218.923
RPD= -3.307
J4-5-FR 28-Apr 3-May 0.603 0.587 206.459
RPD= -1.916
J6-6-FR 29-Apr 3-May 0.633 0.617 217.142
RPD= -2.323
J6-1-LR * 3-May 0.596 0.580 203.966
RPD= -1.761
J8-2-LR * 3-May 0.544 0.528 185.448
RPD= 0.383
J13-2-LR * 3-May 0.558 0.542 190.433
RPD= 3.671
J1-3-LR * 3-May 0.512 0.496 174.052
RPD= -4.391
J13-4-LR * 3-May 0.788 0.772 272.341
RPD= -2.919
J5-5-LR * 3-May 0.577 0.561 197.200
RPD= -1.639
P10-5-LR * 3-May 1.240 1.224 433.307
RPD= -0.412
J1-6-LR * 3-May 0.682 0.666 234.592
RPD= -0.915
J8-2-SP * 3-May 0.656 0.640 225.333 spike=40ug/L
% Rec.= 97.933
J5-5-SP * 3-May 0.690 0,674 237.441 spike=40ug/L
% Rec.= 108.616
J1-6-SP * 3-May 0.786 0,770 271.629 spike=40ug/L
% Rec.= 97.933
J1-1 13-Apr 3-May 0.553 0.537 188.653
J6-1 13-Apr 3-May 0.586 0.570 200.405
J13-1 13-Apr 3-May 0,621 0.605 212.869
J1-2 14-Apr 3-May 0.513 0.497 174.408
SM2-2 14-Apr 3-May 0.609 0.593 208.596
J3-2 14-Apr 3-May 0.484 0.468 164.081
J4-2 14-Apr 3-May 0.455 0.439 153.753
J5-2 14-Apr 3-May 0.456 0.440 154.109
J6-2 14-Apr 3-May 0.534 0.518 181.887
CB7-2 14-Apr 3-May 1.028 1.012 357.809
J8-2 14-Apr 3-May 0.546 0.530 186.160
P9-2 14-Apr 3-May 0.920 0.904 319.349
PI 0-2 14-Apr 3-May 1.230 1.214 429.745
SQ11-2 14-Apr 3-May 0.216 0.200 68.641
SQ12-2 14-Apr 3-May 0.182 0.166 56.533
J13-2 14-Apr 3-May 0.578 0.562 197.556
J14-2 14-Apr 3-May 0.692 0.676 238.153
D15-2 14-Apr 3-May 0.528 0.512 179.750
J1-3 15-Apr 3-May 0.491 0.475 166.574
J6-3 15-Apr 3-May 0,511 0.495 173.696
J13-3 15-Apr 3-May 0.541 0.525 184.379
J1-4 27-Apr 3-May 0.878 0.862 304.392
J6-4 27-Apr 3-May 0.770 0.754 265.931
J13-4 27-Apr 3-May 0.766 0.750 264.506
J1-5 28-Apr 3-May 0.677 0.661 232,812
SM2-5 28-Apr 3-May 0.934 0,918 324.334
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TOTAL PHOSPHORUS DATA (Continued)
Apr. 13.14.15. 27. 28. 29 (Continued)i-r, •
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua P/L) Notes
J3-5 28-Apr 3-May 0.618 0.602 211.801
J4-5 28-Apr 3-May 0.592 0.576 202.542
J5-5 28-Apr 3-May 0.568 0.552 193.995
J6-5 28-Apr 3-May 0.590 0.574 201.829
CB7-5 28-Apr 3-May 0.926 0.910 321.485
J8-5 28-Apr 3-May 0.567 0.551 193.639
P9-5 28-Apr 3-May 1.030 1.014 358.522
P10-5 28-Apr 3-May 1.235 1.219 431.526
SQ11-5 28-Apr 3-May 0.256 0.240 82.886
SQ12-5 28-Apr 3-May 0.183 0.167 56.889
J13-5 28-Apr 3-May 0.602 0.586 206.103
J14-5 28-Apr 3-May 0.586 0.570 200.405
D15-5 28-Apr 3-May 0.432 0.416 145.563
J1-6 29-Apr 3-May 0.676 0.660 232.456
J6-6 29-Apr 3-May 0.619 0.603 212.157
J13-6 29-Apr 3-May 0.738 0.722 254.535
Mav 18. 19. i 0
Sample # Date Samp. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB * 25-May 0.034 * *
LB * 25-May 0.031 * *
LB * 25-May 0.030 *
LB (avg) * * 0.032 * * avg. of 3 LB samples
FB-2 * 25-May 0.029 -0.003 0.000
SOug/L CK STDCk 1 * 25-May 0.165 0.133 44.900
Ck2 * 25-May 0.361 0.329 114.699 125ug/L CK STD
rA2= 0.999442031
J13-1-FR 18-May 25-May 0.764 0.732 258.215
RPD= -1.389
P9-2-FR 19-May 25-May 0.864 0.832 293.827
RPD= 0.484
J14-2-FR 19-May 25-May 0.698 0.666 234.711
RPD= -1.221
J1-3-FR 20-May 25-May 0.854 0.822 290.266
RPD= 0.245
J13-1-LR * 25-May 0.748 0.716 252.517
RPD= 0.843
P9-2-LR * 25-May 0.884 0.852 300.949
RPD= -1.911
J14-2-LR * 25-May 0.730 0.698 246.107
RPD= -5.961
J1-3-LR * 25-May 0.912 0.880 310.920
RPD= -6.627
J14-2-SP * 25-May 0.828 0.796 281.006 spike=40ug/L
% Rec.= 122.861
J1-3-SP * 25-May 1.006 0.974 344.396 spike=40ug/L
% Rec,= 133.545
J1-1 18-May 25-May 0.732 0.700 246.819
J6-1 18-May 25-May 0.612 0.580 204.085
J13-1 18-May 25-May 0.754 0.722 254.654
J1-2 19-May 25-May 0.613 0.581 204.441
SM2-2 19-May 25-May 0.708 0.676 238.272
J3-2 19-May 25-May 0.552 0.520 182.718
J4-2 19-May 25-May 0.568 0.536 188.415
J5-2 19-May 25-May 0.579 0.547 192.333
J6-2 19-May 25-May 0.630 0.598 210.495
CB7-2 19-May 25-May 0.403 0.371 663.023 measured with 1cm covette
J8-2 19-May 25-May 0.569 0.537 188.772
P9-2 19-May 25-May 0.868 0.836 295.251
PI 0-2 19-May 25-May 1.028 0.996 352.230
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TOTAL PHOSPHORUS DATA (Continued)
May 18. 19. 20 (Continued)
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/L) Notes
SQ11-2 19-May 25-May 0.246 0.214 73.745
SQ12-2 19-May 25-May 0.142 0.110 36.709
J13-2 19-May 25-May 0.736 0.704 248.243
J14-2 19-May 25-May 0.690 0.658 231.862
D15-2 19-May 25-May 0.663 0.631 222.247
J1-3 20-May 25-May 0.856 0.824 290.978
J6-3 20-May 25-May 0.690 0.658 231.862
J13-3 20-May 25-May 1.012 0.980 346.532
Jun. 16
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/LI Notes
LB * 21-Jun 0.014 * yr
LB * 21-Jun 0.016 * *
LB * 21-Jun 0.019 * *
LB (avg) * * 0.016 * * avg. of 3 LB samples
FB-1 * 21-Jun 0.014 -0.002 0.000



































0.490 0.474 166.099 spike=40ug/L
J1-1 16-Jun AM 21-Jun 0.357 0.341 118.735
SM2-1 16-Jun AM 21-Jun 0.461 0.445 155.771
J3-1 16-Jun AM 21-Jun 0.354 0.338 117.667
J4-1 16-Jun AM 21-Jun 0.358 0.342 119.091
J5-1 16-Jun AM 21-Jun 0.352 0.336 116.954
J6-1 16-Jun AM 21-Jun 0.389 0.373 130.131
CB7-1 16-Jun AM 21-Jun 0.862 0.846 298.575
J8-1 16-Jun AM 21-Jun 0.351 0.335 116.598
P9-1 16-Jun AM 21-Jun 0.382 0.366 127.638
P10-1 16-Jun AM 21-Jun 0.430 0.414 144.732
SQ11-1 16-Jun AM 21-Jun 0.124 0.108 35.759
SQ12-1 16-Jun AM 21-Jun 0.103 0.087 28.281
J13-1 16-Jun AM 21-Jun 1.100 1.084 383.331
J14-1 16-Jun AM 21-Jun 0.672 0.656 230.912
D15-1 16-Jun AM 21-Jun 1.130 1.114 394.015
J1-2 16-Jun PM 21-Jun 0.339 0.323 112.325
J6-2 16-Jun PM 21-Jun 0.372 0.356 124.077
J13-2 16-Jun PM 21-Jun 1.062 1.046 369.799
Jul. 14
Samole It Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/L) Notes
LB * 15-Jul 0.023 * *
LB * 15-Jul 0.029 * *
LB * 15-Jul 0.034 * *
LB (avg) * * 0.029 * * avg. of 3 LB samples
FB-1 * 15-Jul 0.028 -0.001 0.000
Ck 1 * 15-Jul 0.162 0.133 44.900 50ug/L CK STD
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TOTAL PHOSPHORUS DATA (Continued)
Jul. 14 (Continued)
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ug P/U Notes
Ck2 * 15-Jul 0.363 0.334 116.479 125ug/L CK STD
fA2= 0.99951713
J3-1-FR 14-Jul AM 15-Jul 0.267 0.238 82.292
RPD= 0.862
J8-1-FR 14-Jul AM 15-Jul 0.236 0.207 71.252
RPD= -2.019
J3-1-LR * 15-Jul 0.257 0.228 78.731
RPD= 5.284
J8-1-LR * 15-Jul 0.212 0.183 62.705
RPD= 10.748
J3-1-SP * 15-Jul 0.340 0.311 108.289 spike=40ug/L
% Rec.= 63.211
J8-1-SP * 15-Jul 0.329 0.300 104.371 spike=40ug/L
% Rec.= 86.359
J1-1 14-Jul AM 15-Jul 0.286 0.257 89.058
SM2-1 14-Jul AM 15-Jul 0.294 0.265 91.907
J3-1 14-Jul AM 15-Jul 0.269 0.240 83.004
J4-1 14-Jul AM 15-Jul 0.289 0.260 90.127
J5-1 14-Jul AM 15-Jul 0.261 0.232 80.155
J6-1 14-Jul AM 15-Jul 0.260 0.231 79.799
CB7-1 14-Jul AM 15-Jul 0.732 0.703 247.887
J8-1 14-Jul AM 15-Jul 0.232 0.203 69.828
P9-1 14-Jul AM 15-Jul 0.382 0.353 123.246
P10-1 14-Jul AM 15-Jul 0.370 0.341 118.972
SQ11-1 14-Jul AM 15-Jul 0.130 0.101 33.504
SQ12-1 14-Jul AM 15-Jul 0.109 0.080 26.025
J13-1 14-Jul AM 15-Jul 1.670 1.641 581.927
J14-1 14-Jul AM 15-Jul 0.529 0.500 175.595
D15-1 14-Jul AM 15-Jul 1.038 1.009 356.860
J1-2 14-Jul PM 15-Jul 0.283 0.254 87.990
J6-2 14-Jul PM 15-Jul 0.264 0.235 81.224
J13-2 14-Jul PM 15-Jul 0.451 0.422 147.818
Aug. 11
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ug P/L) Notes
LB * 12-Aug 0.026 * *
LB * 12-Aug 0.020 * *
LB * 12-Aug 0.025 * *
LB (avg) * * 0.024 * * avg. of 3 LB samples
FB-1 * 12-Aug 0.021 -0.003 0.000





0.385 0.361 126.095 125ugA. CK STD





























0.358 0.334 116.479 spike=40ug/L
J1-1 11-Aug AM 12-Aug 0.216 0.192 65.911
SM2-1 11-Aug AM 12-Aug 0.392 0.368 128.587
J3-1 11-Aug AM 12-Aug 0.201 0.177 60.569
J4-1 11-Aug AM 12-Aug 0.210 0.186 63.774
J5-1 11-Aug AM 12-Aug 0.208 0.184 63.062
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TOTAL PHOSPHORUS DATA (Continued)
Aug. 11 (Continued)
Samole # Date SaiTiD. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
J6-1 11-Aug AM 12-Aug 0.214 0.190 65.198
CB7-1 11-Aug AM 12-Aug 0.665 0.641 225.808
J8-1 11-Aug AM 12-Aug 0.204 0.180 61.637
P9-1 11-Aug AM 12-Aug 0.244 0.220 75.882
P10-1 11-Aug AM 12-Aug 0.388 0.364 127.163
SQ11-1 11 -Aug AM 12-Aug 0.179 0.155 52.734
SQ12-1 11-Aug AM 12-Aug 0.118 0.094 31.011
J13-1 11-Aug AM 12-Aug 0.378 0.354 123.602
J14-1 11-Aug AM 12-Aug 0.341 0.317 110.425
D15-1 11-Aug AM 12-Aug 1.410 1.386 491.117
J1-2 11 -Aug PM 12-Aug 0.209 0,185 63.418
J6-2 11 -Aug PM 12-Aug 0.199 0.175 59.857
J13-2 11-Aug PM 12-Aug 0.293 0.269 93.332
Samole # Date Samo. Date Anal. Abs. Abs. - BIk Cone, (ua P/U Notes
LB * 5-Sep 0.015 * *
LB * 5-Sep 0.014 * *
LB * 5-Sep 0.016 * *
LB (avg) * * 0.015 * * avg. of 3 LB samples
FB-1 * 5-Sep 0.016 0.001 0.000



































0.300 0.285 98.911 spike=40ug/L
J1-1 4-Sep AM 5-Sep 0.227 0.212 72.914
SM2-1 4-Sep AM 5-Sep 0.257 0.242 83.598
J3-1 4-Sep AM 5-Sep 0.166 0.151 51.191
J4-1 4-Sep AM 5-Sep 0.198 0.183 62.587
J5-1 4-Sep AM 5-Sep 0.187 0.172 58.669
J6-1 4-Sep AM 5-Sep 0.246 0.231 79.680
CB7-1 4-Sep AM 5-Sep 1.900 1.885 668.701 outside curve
J8-1 4-Sep AM 5-Sep 0.207 0.192 65.792
P9-1 4-Sep AM 5-Sep 0.188 0.173 59.026
P10-1 4-Sep AM 5-Sep 0.286 0,271 93.925
SQ11-1 4-Sep AM 5-Sep 0.185 0.170 57.957
SQ12-1 4-Sep AM 5-Sep 0.117 0.102 33.741
J13-1 4-Sep AM 5-Sep 0,952 0.937 331.101
J14-1 4-Sep AM 5-Sep 0.756 0,741 261.301
D15-1 4-Sep AM 5-Sep 1.036 1.021 361.014
J1-2 4-Sep PM 5-Sep 0.213 0.198 67.929
J6-2 4-Sep PM 5-Sep 0.216 0.201 68.997
J13-2 4-Sep PM 5-Sep 0.862 0.847 299.050
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APPENDIX H (FECAL COLIFORM DATA) 
Fecal Conform Analytical Results
Feb. 11.25










210 submitted to Avocet as sample R13-5
J1-2 11-Feb 12-Feb 170
J6-2 11-Feb 12-Feb 280
J13-2 11-Feb 12-Feb 400
J1-5 25-Feb 26-Feb 24
SM2-5 25-Feb 26-Feb 4
J6-5 25-Feb 26-Feb 320
CB7-5 25-Feb 26-Feb 80
P9-5 25-Feb 26-Feb 24
SQ11-5 25-Feb 26-Feb 50
J13-5 25-Feb 26-Feb 220
Mar. 10, 24
Sample # Date Samp. Date Anal. Fecal Coliforms/100 ml Notes
J1-2-FR 10-Mar 11-Mar 210 submitted to Avocet as sample R1-2
RPD= 4.651
SM2-5-FR 24-Mar 25-Mar 1400 submitted to Avocet as sample R2-5
RPD= 0.000
J1-2 10-Mar 11-Mar 220
J6-2 10-Mar 11-Mar 2100
J13-2 10-Mar 11-Mar 4900
J1-5 24-Mar 25-Mar 310
SM2-5 24-Mar 25-Mar 1400
J6-5 24-Mar 25-Mar 190
CB7-5 24-Mar 25-Mar 220
P9-5 24-Mar 25-Mar 74
SQ11-5 24-Mar 25-Mar 22
J13-5 24-Mar 25-Mar 990
Apr. 14. 28










410 submitted to Avocet as sample R2-5
J1-2 14-Apr 15-Apr 44
J6-2 14-Apr 15-Apr 58
J13-2 14-Apr 15-Apr 230
J1-5 28-Apr 29-Apr 110
SM2-5 28-Apr 29-Apr 470
J6-5 28-Apr 29-Apr 86
CB7-5 28-Apr 29-Apr 150
P9-5 28-Apr 29-Apr 110
SQ11-5 28-Apr 29-Apr 140
J13-5 28-Apr 29-Apr 320
206
FECAL COUFORM DATA (Continued)
Sample# bate Samp. bate Anal. Fecal Coliforms/100 ml N^t^
CB7-2-FR 19-May 20-May 450 submitted to Avocet as sample R7-2
RPD= -16.867
J1-2 19-May 20-May 200
SM2-2 19-May 20-May 156
J6-2 19-May 20-May 300
CB7-2 19-May 20-May 380
P9-2 19-May 20-May 270
SQ11-2 19-May 20-May 500 I
J13-2 19-May 20-May 170
Jun. 16 i
Samole # Date Samo. Date Anal. Fecal Coliforms/100 ml Note? !
SM2-1-FR 16-Jun 17-Jun 180 submitted to Avocet as sample R2-1
RPD= -25.000
J1-1 16-Jun 17-Jun 320
SM2-1 16-Jun 17-Jun 140
J6-1 16-Jun 17-Jun 240
CB7-1 16-Jun 17-Jun 110 ii
P9-1 16-Jun 17-Jun 350
SQ11-1 16-Jun 17-Jun 100 ' \i
J13-1 16-Jun 17-Jun 740
l"
Jul. 14
Samole # Date Samp. Date Anal. Fecal Colifomis/100 ml Nptps
J1-1-FR 14-Jul 15-Jul 128 submitted to Avocet as sample R1-1
RPD= 1.550 i
J1-1 14-Jul 15-Jul 130
SM2-1 14-Jul 15-Jul 220 i
J6-1 14-Jul 15-Jul 210
CB7-1 14-Jul 15-Jul 350
P9-1 14-Jul 15-Jul 2500
SQ11-1 14-Jul 15-Jul 420
J13-1 14-Jul 15-Jul 400
Aua. 11
Samp!?# Date Samo. Date Anal. Fecal Coliforms/100 ml Notes
SM2-1-FR 11-Aug 12-Aug 330 submitted to Avocet as sample R2-1
RPD= -12.903
J1-1 11-Aug 12-Aug 300 i:
SM2-1 11-Aug 12-Aug 290 li
J6-1 11-Aug 12-Aug 300 i K
CB7-1 11-Aug 12-Aug 1700
P9-1 11-Aug 12-Aug 340
SQ11-1 11-Aug 12nAug 420
i':
J13-1 11-Aug 12^ug 430
Sep. 4 h
Sample # Date Samp. Date Anal. ~ Fecal Coli^rms/100 ml Notes n
SQ11-1-FR 4-Sep 4-Sep 400 submitted to Avocet as sample R11-1 ' i\
RPD= 0.000 f!
J1-1 4-Sep 4-Sep 1400
!■
SM2-1 4-Sep 4-Sep 3400 \J6-1 4-Sep 4-Sep 610
CB7-1 4-Sep 4-Sep 3700
P9-1 4-Sep 4-Sep 800
SQ11-1 4-Sep 4-Sep 400
J13-1 4-Sep 4-Sep 180
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APPENDIX I (BOD DATA) 
BOD Analytical Results
Jun. 16
Sample* Date Dates DOm. DO, NBOD, CBOD, BOD, MsStt
Samp. Anal. (SSOA imU (ma/U fma/U (ma/L) imOA
Glu/Glut Std 16-Jun, 21-Jun 8.00 5.10 * * * 133.00 2ia*/-11mgn.
LB • 16-Jun, 21-lur 7.80 7.70 * * * * Blanks
Blank = 0.10 LB (DOInit-DOS)
Seed Cor * 16-Jun, 21-Jur 7.60 6.80 * * * *
J1-1-FR 16-Jun 16-Jun, 21-Jur 6.80 5.45 5.85 0.40 0.79 1.19
RPD= 0.00 -2.79 -6.17 -66.67 36.27 11.86
J6-1-FR 16.Jun 16-Jun, 21-Jun 8.60 6.05 6.45 0.40 1.99 2.39
RPD= 0.00 ■4.22 -3.15 11.76 9.57 9.94
SM2-1-LR • 16-Jun, 21-Jun 7.75 6.70 6.50 -0.20 1.09 0.89
RPD= -1.95 -3.03 0.00 -200.00 -14.78 5.46
J6-1-LR • 16-Jun, 21-Jun 8.60 5.80 6.25 0.45 2.19 2.64
RPD= 0.00 0.00 0.00 0.00 0.00 0.00
J1-1 IWun 16-Jun, 21-Jun 6.80 5.30 5.50 0.20 1.14 1.34
SM2-1 16-Jun 16-Jun, 21-Jur 7.60 6.50 6.50 0.00 0.94 0.94
J3-1 16-Jun 16-Jun, 21-Jun 6.45 5.65 5.30 -0.35 0.99 0.64
J6-1 16-Jun 16-Jun, 21-Jur 8.60 5.80 6.25 0.45 2.19 2.64
CB7-1 16-Jun 16-Jun, 21-Jun 6.30 3.75 3.75 0.00 4.62 4.62 Diluted 500/1000
J8-1 16-Jun 16-Jun, 21-Jun 8.90 6.00 5.90 -0.10 2.84 2.74
P9-1 16-Jun 16-Jun, 21-Jun 9.80 8.30 8.60 0.30 1.04 1.34
SQ11-1 16-Jun 16-Jun, 21-Jun 11.40 10.20 9.80 -0.40 1.44 1.04
J13-1 16-Jun 16-Jun, 21-Jun 8.50 5.85 7.30 1.45 1.04 2.49
Seed in Samples (ml): 2 
Seed in Correction (ml): 10
Jul. 14
Sample# Date Dates DOtat DO, NBOD, CBOD, BOD, Notes
Samp. Anal. (mg/U (mg/L) (mg/U (ma/U (man ImM
Glu/Glut Std 14-Jul, 19-Jul 7.40 1.95 * * 229.50 218+/- 11 mg/L
LB * 14-Jul, 19Jul 7.45 7.45 * * * * Blank =
Blank = 0.00 LB (DOInit-DOS)
Seed Cor * 14-Jul, 19-Jul 7.35 3.05 * * * *
J3-1-FR 14-Jul 14-Jul, 19-Jul 4.95 2.50 3.75 1.25 0.34 1.59
RPD= 3.96 -10.53 10.13 41.27 -83.33 24.79
J8-1-FR 14-Jul 14-Jul, 19-Jul 7.95 5.00 5.10 0.10 1.99 2.09
RPD= -1.90 10.43 1.94 360.00 -13.40 -40.23
J3-1-LR * 14-Jul, 19-Jul 5.10 2.30 4.15 1.85 0.09 1.94
RPD= 0.98 -2.20 0.00 2.67 43.48 5.03
J8-1-LR * 14-Jul, 19-Jul 7.80 5.60 5.30 -0.30 1.64 1.34
RPD= 0.00 -0.90 -1.90 15.38 592 3.66
J1-1 14-Jul 14-Jul, 19-Jul 6.20 4.00 4.60 0.60 0.74 1.34
SM2-1 14-Jul 14-Jul, 19-Jul 6.75 3.05 4.20 1.15 1.69 2.84
J3-1 14Jul 14-Jul, 19-Jul 5.15 2.25 4.15 1.90 0.14 2.04
J6-1 14-Jul 14-Jul, 19-Jul 7.40 3.60 5.05 1.45 1.49 2.94
CB7-1 14-Jul 14-Jul, 19-Jul 6.00 3.15 4.85 3.40 0.58 3.98 Diluted 500/1000
J8-1 14-Jul 14-Jul, 19-Jul 7.80 5.55 5.20 -0.35 1.74 1.39
P9-1 14-Jul 14-Jul, 19-Jul 9.30 3.95 6.15 2.20 2.29 4.49
SQ11-1 14-Jul 14Jul, 19-Jul 8.95 3.25 6.25 3.00 1.84 4.84
J13-1 14-Jul 14-Jul, 19-Jul 7.25 0.10 1.45 2.70 9.88 12.58 Diluted 500/1000
Seed in Samples (ml): 2 




Sample# Date Dates DOinit DO, NBOD, CBOD, BOD, Notaa
Samp. Anal. (mgM (wadJ. (ma/L) (ma/L) (mg/U. (wadr)
Glu/Glut Std • 11-Aug, 16-Auj 7.35 2.75 * * * 195.00 218+/-11 mg/L
LB • 11-Aug, 16-Auj 7.20 7.20 • * * * Blan)( =
Blank = 0.00 LB (D0lnit-005)
Seed Cor * 11-Aug, 16-Au! 7.40 3.90 * * * *
SM2-1-FR II^Aug 11-Aug, 16-Auj 6.60 0.15 0.30 0.15 5.60 5.75
RPD= 1.50 0.00 85.71 120.00 -6.45 1.72
P9-1-FR 11-Aug 11-Aug, 16-Au( 9.40 6.00 6.20 0.20 2.50 2.70
RPD= 0.53 1.65 1.60 0.00 -2.02 -1.87
SM2-1-LR * 11-Aug, 16-Au( 6.60 0.10 0.75 0.65 5.15 5.80
RPD= 1.50 40.00 0.00 -8.00 1.92 0.86
P9-1-LR • 11-Aug, 16-Au{ 9.50 6.10 6.20 0.10 2.60 2.70
RPD= -0.53 0.00 1.60 66.67 -5.94 -1.87
J1-1 11-Aug 11-Aug, 16-Auj 7.00 4.05 4.75 1.40 3.10 4.50 Diluted SOtVIOOO
SM2-1 11-Aug 11-Aug, 16-Au{ 6.70 0.15 0.75 0.60 5.25 5.85
J3-1 11-Aug 11-Aug, 16-Auj 6.95 5.35 5.65 0.60 1.20 1.80 Diluted SOO/KXX)
J6-1 11-Aug 11-Aug, 16-Auj 7.20 5.40 5.70 0.60 1.60 2.20 Diluted 500/1000
CB7-1 11-Aug 11-Aug, 16-Au{ 7.15 4.45 4.60 0.60 7.40 8.00 Diluted 250/1000
J8-1 11-Aug 11-Aug, 16-Au< 6.85 2.75 3.40 0.65 2.75 3.40
P9-1 11-Aug 11-Aug, 16-Au< 9.45 6.10 6.30 0,20 2.45 2,65
SQ11-1 11-Aug 11-Aug, 16-Au{ 6.80 4.50 4.50 0.00 1.60 1.60
J13-1 11-Aug 11-Aug, 16-Au{ 7.15 5.10 5.50 1.60 3.80 5.40 Diluted 250/1000
Seed in samples (ml); 2
Seed in Correction (ml) 10
gampia* Date Dates DOfctiL DO, DOs^ NBOD, CBOD, BOD, MfilB
Samp. Anal. (PVI/L) (moA.) Imtflr) (ma/L) (matu. (ma/L)
Glu/Glut Std * 4-Sep, 9-Sep 7.45 3.15 * H * 186.00 218+/-11 mg/L
LB * 4-Sep, 9-Sep 7.30 7.15 * * * * Blenk =
Blank = 0.15 LB (D0lnit-005)
Seed Ck>r • 4-Sep, 9-Sep 7.10 4.80 * * * *
J8-1-FR 4-Sep 4-Sep, 9-Sep 7.60 5.85 6.15 0.60 1.74 2.34
RPD= 1.31 -7.08 -12.99 -280.00 65.64 35.21
SQ11-1-FR 4-Sep 4-Sep, 9-Sep 6.75 2.65 4.05 1.40 2.24 3.64
RPD= 1.47 -7.84 0.00 13.33 4.37 7.92
J8-1-LR * 4-Sep, 9-Sep 7.65 5.40 5,40 0.00 3.34 3.34
RPD= 0.65 0.92 0.00 200.00 2,95 0.00
SQ11-1-LR * 4-Sep. 9-Sep 6.85 2.50 4.10 1.60 2.29 3.89
RPD= 0.00 -2.02 -1.23 0.00 2.16 1.28
J1-1 4-Sep 4-Sep, 9-Sep 6.95 5.45 5.90 0.90 0.94 1.84 Diluted 500/1000
SM2-1 4-Sep 4-Sep, 9-Sep 6.90 4.75 6.45 1.70 -0.01 1.69
J3-1 4-Sep 4-Sep, 9-Sep 7.60 6.55 6.70 0.60 1.28 1.88 Diluted 250/1000
J6-1 4-Sep 4-Sep, 9-Sep 7,10 3.55 3.80 0.50 5.44 5.94 Diluted 500/1000
CB7-1 4-Sep 4-Sep, 9-Sep 7.50 3.90 5.20 5.20 6.88 12.08 Diluted 250/1000
J8-1 4-Sep 4-Sep, 9-Sep 7.70 5.45 5.40 -0.10 3.44 3.34 Diluted 500/1000
P9-1 4-Sep 4-Sep, 9-Sep 9.80 6.35 6.15 -0.20 3.19 2.99
SQ11-1 4-Sep 4-Sep, 9-Sep 6.85 2.45 4.05 1.60 2.34 3.94
J13-1 4-Sep 4-Sep, 9-Sep 7.35 5.40 5.65 1.00 4.48 5.48 Diluted 250/1000
Seed in Samples (ml) i
Seed in Correction (ml): 10
209
o 5 <5 5o g» « « « « o 1CD m
ff*N
E E




lOCO « « « «
CO






• « 4i « 41 « « 41 41 «
CD
CM « 41h- S’ CO CD H* s CO CD
0. ? 0. ?
£2 £2DC
o s o s
Q. S' 0. ?
















S q. at s
o>
00 3. 0 T* atUi X lO « « « « « « • « « « « * z at0 « 41 « «
00
CM 41 41 41 « 41 « 0 41 4t3:
o z t CM z s CM eb
Q:
•0 -V to «Ui o> z s lO CO CO at z fO COp. o>
T— z <Ob * « « « ? « « « « « « iS « « at zh- S'
0 * « « « CO 41 41 4t 4l ■* 41 Is.to « 41
I
s ?






















« * 4t « « 41 « « 41 * 70
21 « 41
J2
Q z 03Q z
§
CO CM o OO 90 CO CM CD CO CO at
































CM 20 O o o CMCM o CM o 00 70 'M* * z3
H
CO MfCM CM CO




s s o>CO 47 s 62 s 45 76 76 s 25 « DO
tu<0 3 55 |s-co 40 00 59 64 s 47 IS­IS. 77 g 26 41
lU
u,
(O Q 5 •r“ to 00 O) o> h*. CO to to r*^ Q to CD CO at at CO CO o> 'M; IS. to iO at COO) 5 r tA (D to CD r- to at ai <6 CO ' Q t lb CD V tb rs^ Is. tb ai at CO COo>
T 00 N. N. 00 00 00 CO to to CO ■M- CO to z 00 Is. 00 CO r*. to CM to 0 CM CO to to





CN S <oCM CDCM (DCM oT* toto s h-h- atCM (O CDCM oat «
d
z 1 COto CMM- <0CM COto 0T“ toto s CDCM IS. atCM s CM 0at «CL o CM CM CM CM CM CO CM CM o CM CM CM CM CM CO r— CM 4T- CM CMQ. u E o E
<
CO ■p o o § O O o o o o o CO o o IS 0 0 g 0 0 0 0 0 0 0 0 0 0o CM CO CM CM CM o Mf 00 « Q § CO CM CD CO CM CM T~ 0 to 00H T“ ^r~ CM T- T“ H § ' ' 4T” CM *4“ ""
(L*Rt h- o h- CO 00 o> CO 00 CO CM at 00 Qu O' CD at CM h*. to CD 0 CMHEUiK
1 (b h- CD (d CO <d 00 CO (D h*. CD CD s1-




































































































































































* « « « 28
0
* « « « • « « •
-S
n si CO oo 04 CO
30
4 o CO o 84 86 00 oH COCO o-04 COCM 'crCM COCO lOCM 00 h*.CO «
a




h- sg 40 39 ?
CO






















3' o CM 40 CO CO OO CO 4040 40 CO CO 00"T" CO CO o on CO CM S
o
C7>






















98 20 ? 00CM 86
8
«
CO o (M o> N.40 40 CO h- o> O 40CO04 (7) h- o h- O 00 h- CO 40CM o O CO CO to ' . CO CM CM CD h- * .
■M*
OI •vr
40 -M- 40 CD cd CD CM 40 00
12
29X s CO o o 00 o ■r- CO CM CO h-z 04 40 o CO 40 o CO CO to <7) «
h- t ■M- M-
40 40 CD 40 40 CO CM CO 00
$ 5 04 o> CO 40 40 CD 00 o> 40 s o h- CO$ CO o CM 00 ?; CO s o CO04 ? CO CO CM o CM T” u> o>
oX
40 40 40 40 to CO to 00 00 in CO to 40
i q CM CO q CD o CD CM 00 o> CM3
u.







cd M- toCM odCO «
S
3
1 CO 40 o 00 o CM o 00 o O CM o 24 to «
1-
Q s 40 OI CM CO o s CD 40 CD CO V— CO COn 40 CO 40 40 CO CM 00 00 00 CO CO
Q s CM o oo cn oo 40 CM CO 00 q q M- o>O h- od CD CD CD cd O) to od
z o> o O) O) 00 00 00 o> <7> oo C3> o o> oa o. 00 n! h- r*^ h- od od
d ■fj
■r“ 40 N- 8 s h- h*. 40 COCO CO h- o> h* Oi CM fs. «o CO CM CMu E
CO P' o o o o O o o O o o O oQ o o C7> CM o> CM T“ CM «H
CL H'
% o T" 40 O) CM 40 40 CO o CD o 00 M-

























« « « « 40 « « « « « « «H S CM CM CO
0.




nr M- « « « « T” « « « « « « to « «
CO s









« « « 58
0





03 * « « CO « « « «z s CM cd 03











3 CO CD CD 40 CD q CO CO oo 00 qo ■§ (T> cd CO o> O cd o 40 «
IL.
03 00 CO r*. •M* to T~ CM CO










5? § 60 s CM 73 s 47 to00 s ir“CD CO «
o ? 00 on OO 40 CO CM 03 00 40 CO oos I cd 40 40 n! od cd 03 cd id O o cd
o> GO o CD o o o O 03 03 03 CD 03 03rsl h- od od 00 00 od 1^ N.
Fo
z N.N. h*N. F: h- •M*CD s s o to 1^r- CM s «o •r- CO CM T“ T“ CM COo I
CO O O O o 8 o o o o o o O oo T- T~ T— CM o> CO CM CM 03 lO CD *H V r* r“
o! O'










































































































































































































































































































































































CNJ CM CM ■ V V
o><oooo>h-oa>rv.ooiA














CD CD CMCM ^ csi V
oIDCO
oo o
CO ^ 5- CO CO c*
CO CM CO
°0 § CM
lo u> LO ir> io 00 ^
CO h- CO CO O CO to 00_T- CM 00
ts. 00 CM CO CO
r^cMCDOor*- SSSSo^^^o£?!5=tsoo>oS2Sg>20j-2
<o«)«<D?rg^gg^g
MI Ml ^ ti» yv tn_CM CM CO CO CO 0>
CD O CO CM 00 O 
OT CO ^ O h' 
O) 00 O CM ^ CO
-M* ^ tD to to CD
2 S
8g ^ 00 CD CO oo










^ g « ^ W ® & 00 o. o s S - 2 “*
(0 o in in
§1 k « «
ffi £.
1
FC (W « « «
0. §! CM ^ O
H O)
o i
T- CM r^^ CO





PA 39 47 12
9
z ^ h- ^ COT- CM
1- g. CM CD toCO CD CM
z 5* 2 § p O ^Cj> CO 0>OC O)
O ^ ^ CM to
O T- Oz §


























X CM CM CM
a
. 1
z 1 O CD CD^ CM OCM CM CO
o 1
U> c' O O Q
o c CO ^ OT
•- 5i
& c“ ^ m ▼-
















































OO r- s: 
CO 00 ^
GO T- CO 
04 O 
h- r- r- ^ 00 U>
Q »0S m 05
5-2!
CO CM 00 
0^0 CM CO 00 
O C> O
05 CM N. 
(O CO
05 U5 CO 









O O O CM CO 05


















































. lO 00 
O CM h- 
T- T- lO 
lO lO T"
CM CD 








0> -c- CJ) 
^ CM CM
O O O CM CO 00
CO lO 00
lO trj CD































S 1 « « «
f























































































































































































































« « « * «
Si to CO cs to S <o ^ to ▼- to 5
8§* |8S88S







▼-OCOO^h-m m COCO K CO O CO




, 8 8 ^ 
t 5?
to 8 to 8 8 8
h- 0> ^  CO CO
^ C*4 CO CO ^
8
to






* * ojcM* T-^co'*r’f“Oi
fo to ,N.OO* to®®cor^^
oto tO.*^OOf^^ 








loo <0 « « « % « « « % 4k * «
fi Ui T-S « » lo CO m ep , o> 2 • 71, 2



















































































S UJ% P8 M
(D U|
CO







« s< so o o o
CO CD CO CJ> h- CM
S 5 « S 3 3 9
o d> c> c>o o o
ss* a-a*•a-aa-asal
88. 8. 8. . 8. 88. 888.lA* /<o* »R* * ITS * rtiR* ^ tr\
^ •* * _S* ♦ • Z:* • JL * Z:* ^ * ▼- ^ O T“ o o o
▼»* • T-^« ^CMt"0>
CO^OlOOCM. ’^COlOf^^T~®COCDO 
N.eob-h-h'^ ^oo'^cocotoa>h-i75co




OCPQQOQ OOOQQQOOQO^Jo^coco®« coN>o>oi2>in^T-rtooCM CM CM CM CM ^ CMCMCMfOCMCMCMCMCM^
m h- C7> h- OOlOCOCMh'OCM'M’CMCO
OqjOoo^*
OcM<0^»OCDcor*S*l<P^f^<*>^N*Q5>::5‘^^^->0'^Q.o.a.cocococo*^'^

























^ U> CO CM T- o 5. |. SS« feSSS
d d d d d d d
o o - oo« « « o« o o , oooPCMCO* ^ w- * * * ^ ^
§* §§• • • §• §§• §§§°
lO coco CO v-co CO m CM
• S* • • ”• "S* s* s«





CM CM CM CM CM CNCMCMCMCMCMCMCM^
O oj O C3> CO O (A^OCMincOlOCDCOCM 
T^ojf-dd^* d-r^^-^^’^ddT-'d^
>'OcMPo^»oQQ<or'^5^^^^'^f^Qo^^'->'>’^"OO^CLCX.Q,COCOCOCO**^^




























29 48 * 26 24 * * * 65 * 81 37 • 40 32 27 28
a 3 o 1 
o ^ 4














































































































































































































































































































































































C4(D« CMW* • «
H










iACQf>CslQCO« 0>«0>C0C0NO0)l0CM (oSwcoSio* iooo^9rr^«ooo(Oin^







































































dol 275 248 283 278 270 282 274 232 247 252 228 216 261 190 276
 
31













































TE ji SM2 J3 J4 J5 J8 CB7 J8 P9 P10 * so
il *
SQ
























































|. i|. . . |. ||. gp_
fs> U>«0 5 loSf^CO
o „o o oo o^o„
$S< 88« • • 3* 8S&8
ZcN ^rg eO'r^ 'Hd*^d■r- 1— <0 ^ CO O CO
ii-'!
* * * K>* i05*
g. i|. ..§.§i-ill-<o —h- r- -_ -■ «o ^ <D oo CO ^ CO
'CM lo m CO h*- m ^®®«6* * <o* * * o>* <£)* <6
^ y- 0> T- ^ CM ^ O)
®. °l^« * • CO« <M0O« to CM J o5
SS* •E* * • 8* SS* $* 5
SS. . S. . . g. SS. 8. 5
<6 ® ^ o> o> h- ih
(pu)o>a>Oi)io o>pK(ppo>coflopo>PPPPPP <O^.J(Dp^»PPP^^<D
!J?S8S;S. 8S5SSS8S58
CVJ CM O* ^ OJ OJ OICMMCM^^-CM^CMfM






sa* a?*••5* S8* ass§
§§iillis®s8sgs"fcg
Si* Si*••I*|i*III-
4* 00 35 vneo'^












o ph«* * h- m CM • §• §8* S8g
S ip ^ 2T ^ 5 ®O 8
o o o d o o o
• §g* • • §• S§* 82§
§§• §i* • • i* §§• §n
. ir> o t“ ^ 0^ co
vOq, . g, . « d* o>2* d* g*
iOU)« ♦ « »-* ^CM« <M»">0<D
aa* • a* • • s* aa* 8* $*
SS. . s. . . 8. sS. s.
coed (d
■r- O CM CM CM CM <Or*«-O>O>00pppCO^
h.^h»;cd<D«drvcDt^r>^N^
S9SSSS. 9SSS?!88!?a

















































CO « * • * « « «««««« CO
£S2* * « <o CO o o> ^
§Seg8i8|SiS8iS
s|- sa






s t s o 
? ° a
2 a. s s
CM O * t- ^do o o
« « «
o o o o o o o





I 5 I g
3 o s]
«>
« « ^ « « « 
CM
I
8 ® eo CMih <6
coco* CMCM* * * X-* ’(-CO* CMt-CMIO
SS* • 8* • • S*
cog* * ^* * « s
^ S- h-
CO , 0> ,




N* f’* f’’* C’" f’* I*”* f** co f’’* f’’* f'* !'*•
lOlOCOpCOO pCOtOlOpp<ACMlQ^cocoo-^f*-* to<oh-T-25^cocotf5
CM CM CM CM CM CM CMCMCMCMt-CMCMCMCM


























roo 5"S' Z 

















































(0 4>3 CO i5 > Q



























re _ 5 V z ^ 




















o o o o o o o o TO -H——^— —I——1———o o o o o o o Eo o o o o o o o o o CO o o oCM o 00 CD CM CO o ir> o m oCO CM CM ■*“















































































































o o o o o o oo o o o o o o














































































































^ <0 o 5
>» z
z ^
O) o>^ .E'-' T3



































































o o o o o o o
o o o o o o o
























o o o o o











































T roo 5"S' ^
5 5*Z i-
0 O)^ .£








































































O O O o o o oO o O o o o o
O o O o o o oCM o CO (O CM
q:







































































































































































































































o o o o o o oo o o o o o oo o o o o o o





















































































































lO t. 0 
>































































































































































































































O) g>^ .£ 
" -a o) 5
!§ I
I -o ^ 
<B >>












































































































































































































































































































M g>D 0> 
Oimo ^
£ CM
















































0) ^!2 ra 
<D















































U> O)^ .= 
"Oo) S























w -oo) 5I d
o>
Xf “• 

























S’ i*w 'x> 0> CD
^ 5
° I
-J PT3 ^ 











































































































































o o o o o
o o o o o




















































































































































































o o o o o
o o o o o










































0 to o to q





































































































































































APPENDIX P (Excerpts from the QUAL2E Enhanced Stream Water Quality 
Model Documentation and User Manual, EPA/600/3-87/007, May 1987)
QUAL2E is a comprehensive and versatile stream water quality model designed by the 
Environmental Research Laboratory to simulate a variety of water quality constituents in any 
combination desired by the user. The model is programmed in ANSI FORTRAN 77, and is 
applicable to any well mixed dendritic stream system. It assumes that the major transport 
mechanisms are significant only along the longitudinal axis of the stream and is limited 
hydraulically, to the simulation of time periods during which both the stream flow and input 
waste loads are essentially constant. QUAL2E can be used to simulate the following 
constituents:
1. Dissolved Oxygen
2. Biochemical Oxygen Demand
3. Temperature
4. Algae as Chlorophyll a
5. Organic Nitrogen as N
6. Ammonia as N
7. Nitrite as N
8. Nitrate as N
9. Organic Phosphorus as P
10. Dissolved Phosphorous as P
11. Conforms
12. One Arbitrary Nonconservative Constituent
13. Three Conservative Constituents
Figure P-1 shows all of the major constituent Interactions within the model.
For the current project, a number of the differential equations used in the QUAL2E model to 
govern constituent transformation, were borrowed and partially modified to fit project needs. 




Excerpts from the QUAL2E Enhanced Stream Water Quality Model (Continued)
where
F, = PnN,/(PnN,+(1-Pn)N3)
Ni = the concentration of ammonia nitrogen, mg-N/L 
N3 = the concentration of nitrate nitrogen, mg-N/L 
N4 = the concentration of organic nitrogen, mg-N/L
Pi = rate constant for the biological oxidation of ammonia nitrogen, temperature 
dependent, day '
P3 = organic nitrogen hydrolysis rate, day ' 
ai = fraction of algal biomass which is nitrogen, mg-N/mg-A 
03 = the benthos source rate for ammonia nitrogen, mg-N/ft^-day 
d = mean depth of flow, ft
F1 = fraction of algal nitrogen uptake from ammonia pool 
p = the local specific growth rate of algae, day"'
A = algal biomass concentration, mg-A/L
Pn= preference factor for ammonia nitrogen (0 to 1.0)
Nitrite Nitrogen 
dNi/dt = p,N,-p2N2 
where
Ni = the concentration of ammonia nitrogen, mg-N/L 
N2 = the concentration of nitrite nitrogen, mg-N/L
Pi = rate constant for the oxidation of ammonia nitrogen, temperature dependent, day"'




F = fraction of algal nitrogen taken from ammonia pool, as described for ammonia nitrogen 
tti = fraction of algal biomass that is nitrogen, mg-N/mg-A 
p = local specific growth rate of algae, day"'
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Excerpts from the QUAL2E Enhanced Stream Water Quality Model (Continued)
Figure P-1. Major Constituent Interactions in QUAL2E
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Excerpts from the QUAL2E Enhanced Stream Water Quality Model (Continued) 
Dissolved Oxygen
dO/dt = K2(0*-0)+(a3H-a4p)A-KiL-K4/d-a5PiNi-ct6P2N2 
where
O = the concentration of dissolved oxygen, mg/L
0*= the saturation concentration of dissolved oxygen at the local temperature 
and pressure, mg/L
tt3 = the rate of oxygen production per unit of algal photosynthesis, mg-O/mg-A 
tt4 = the rate of oxygen uptake per unit of algae respired, mg-O/mg-A 
as = the rate of oxygen uptake per unit of ammonia nitrogen oxidation, mg-O/mg-N 
otfi = the rate of oxygen uptake per unit of nitrite nitrogen oxidation, mg-O/mg-N 
p = algal growth rate, temperature dependent, day ’ 
p = algal respiration rate, temperature dependent, day’’
A = algal biomass concentration, mg-A/L 
L = concentration of ultimate carbonaceous BOD, mg/L 
d = mean stream depth, ft
Ki= carbonaceous BOD deoxygenation rate, temperature dependent, day '
K2= the reaeration rate in accordance with the Fickian diffusion analogy, 
temperature dependent, day"'
K4= sediment oxygen demand rate, temperature dependent, g/ft^-day
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